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“Charlottenburg to teach workshop practice ; 


THE EDUCATION OF ENGINEERS 
IN AMERICA, GERMANY, AND 
SWITZERLAND. 


A PAPER bearing the above title was read by Prof. W. E: 
Dalby before the Institution of Mechanical Engineers on 
April 24th last, and consists in a survey of, and a: com- 
parison between, the .niethods employed in training 
mechanical engineering students at (1) The Massachusetts 
Institute of Technology, Boston; (2) Sibley College, 
belonging to Cornell University; (3) The Kénigliche 
Technische Hochschule at Charlottenburg, Berlin ; and (4) 
L’Ecole Polytechnique Fédérale Suisse, at Ziirich. 

Before he is permitted to enter the Boston college, a 
student must be 17 years of age, and must pass an 
entrance examination of such severity as to show that he 
has received proper education in a good high-school; a 
similar examination is required at Sibley, and the lad must 
be 16 years old. In both, a rigid educational course is 
prescribed, and, generally speaking, the student must go 
through it or leave. At Cornell the course is identical for 
all students during the first three years ; in the fourth they 
may specialise in steam, ~ railway, matine, or electrical 
engineering. Examinations are frequent, and promotion 
from one year’s course to another depends on the results 
of them. The student must also work so many hours 
per week, according to a fixed time-table ; but in the work- 
shops, which are a great feature at Cornell, and the drawing 
office, three hours’ work only counts as one, and in the 
laboratories, 24 hours’ employment is reckoned as one. 
Daring the four-years’ course, 900 hours are spent in the 
shop:. ‘The degree M.E. (Mechanical Engineer) is given at 
Cornell. At Boston also there are no “ options” till the 
fourth year is reached, when the student’ may specialise in 
one of five or six branches. The degree 8.B. (Bachelor of 
Science) is given for the full course, and ‘* Master of Science” 
after a fifth year’s advanced study. 

At Berlin, German subjects are admitted, on the production 
of a maturity certificate from a German gymnasium or & 
Prussian real-gymnasium (nine years’ study), as “students” ; 
youths who cannot show either of these are admitted as 
“ hospitanten,” provided they have been in some works for 
atleast a year. Students may take a final dipluma (Dipl, 
Ing.) or degree (Dr. Ing.) ; hospitanten are only given certi- 
ticates of attendance. Foreigners are admitted as students 
only under special regulations. The course is nominally 
mapped out uniformly for all students during the first three 
years, with one of three specivlised courses for the fourth 
and last ; duplicate lectures being given in many subjects, so 
that the student may select his own teacher. The usual 
German academical freedom, characteristic also of Oxford and 
Cambridge, is observed here,‘so that the pupils can work as 
much or as little as they please. No attempt is made at 
laboratory 
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teaching is confined to the engine laboratory and the elec- 
trical laboratory, with a little practice in testing materials at 
the neighbouring Kénigliche Mechanische-Technische Ver- 
suchsanstalt. On the other hand, a relatively large amount 
of time is devoted to “ machine construction,” #.¢., machine 
drawing, graphic statics, descriptive geometry, and lectures 
upon machines. The professor of this subject carries on a 
large engineering practice in the building, employing 
between 20 and 30 draughtsmen. Most of these teach as 
well, so that mechanical drawing and machine design are 
taught by practical draughtemen engaged for the greater 
part of their time in actual designing. At Ziirich, admission 
takes place at 18 years of age, by examination, or on presenta- 
tion of ceitain school certificates. Unlike Charlottenburg, 
this establishment has not university rank, only di, lomas 
being awarded, the examination for which occupies the 
second half of the fourth year. The lectures and exercises 
are announced on the programme as being obligatory on the 
student. In the third year the students in all branches are 
allowed a choice ; but having once chosen, they must adhere 
to the plan selected. As at Berlin, the bulk of the time is 
given to drawing office work, workshop practice not being 
taught. 

Comparing these four educational establishments, it will 
be seen that the American courses are compulsory, those at 
Berlin optional, and those at Ziirich partly prescribed, partly 
selected. In the States the student must “put in” 3,000 
hours’ instruction in four years; in Germany and Switzer- 
land the courses recommended amount to 4,000 hcurs in 
three years—the final year being too much broken up by 
examinations to be brought into the calculation. Of the 
hours mentioned, 30 per cent. are spent in the workshops at 
Cornell, and 14 per cent. at Boston, none at either Berlin or 
Ziirich. 26 per cent. of the time is spent at mechanical 
drawing, &c., at the Massachusetts Institute, 20. per cent. 
at Cornell, 31 per cent. at Berlin, and 39 per cent. at Ziirich. 
At applied mechanics, the times spent in the respective 
colleges are 7 per cent., 10 per cent., 22 per cent. and 19 
per cent.; at mathematics, 8 per cent., 5 per cent., 14°5 per 
cent. and 19 per cent. In America, the student, aged 21, 
finds himself with a degree or diploma, and with what 
handicraft skill and practice he has picked up in the college 
shops. Employers take him without premium, paying 4 
maintenance wage immediately. At Charlottenburg, the 
student, azed 23, obtains his qualification, but has received 
no workshop training except that of his preliminary year. 
At Ziirich his position is the same, but he has had no shop- 
training at all. Most people in this country would think 
the system at Berlin and Ziirich too academical for 
mechanical engineers ; many admire the American method, 
but would prefer that the practical work should be done in 
shops where the student may become acquainted with the 
habits and ways of thought of the workman. “One thing 
is certain, however, the American, Swiss, and German 
student starts his course with a far better education on 
which to build than is the case wita us. Much time is 
wasted at colleges here in teaching things which should have 
been taught at school.” According to a table issued by. 
Prof. Wertheimer, of Bristol, the number of students of 
civil, mechanical, and electrical engineering together, in the 
year 1901-2, was 10,154 in the United States, 7,760 in 
Germany, and 2,259 in the United Kingdom. Prof. Dalby 


- 


| 


considers that we need to introduce more co-ordination 
between colleges and employers, so that the students may 
spend the winter months at college and the summer in the 
shops. The Admiralty has done something of the kind for 
40 years; Scottish Universities lend themselves to it; and 
Mr. Yarrow has included the system in his new apprentice- 
ship rules. 








WE welcome the Electrical Engineer aga 
“staunch anti-municipalist,” but really it 
is acking us a little too much to admit that 
writers and speakers who have consistently opposed muni- 
cipal trading for years owe their arguments to our esteemed 
contemporary. On the contrary, when we look back to the 
attacks by that journal upon our opposition to the system, 
we are disposed to say with the poet, 


Anti- 
Municipalism. 


Perhaps it was right to dissemble your love, 
But, why did you kick me downstairs ? 


In an article published by our contemporary on October 
31st last, under the alluring title “ Where Ignorance is Bliss 
tis Folly to be Wise,” our opposition to municipal trading in 
electricity supply, illustrated by allusions to the defence of 
the local authorities by our contemporary, was virulently 
attacked, and we were described as rowing in one boat with 
the Jimes, “both carefully avoiding any direct attempt to 
get at valuable facts and trying to cloud the true issue, &c.” 

In the article referred to, the “office” of the Electrical 
Engineer claimed to be “ the only one that has endeavoured 
to find out any principle or law to guide as to what should 
and what should not be a municipal undertaking,” 
pushed aside Mr. Garcke’s “no profit” manifesto, as a 
theory discussed by them long before Mr. Garcke put it 
forward, and stigmatised it as a good “‘ war cry,” but a useless 
obstacle to prevent what is generally known as municipal 
trading; this extraordinary manifesto from the pen of 
our “ anti-municipalist’” wound up by asserting that they 
had proved up to the hilt “that the%total capital employed 
by municipalities in electricity supply is more usefully 
employed than the total capital employed by companies ”— 


adding, as a final kick downstairs, the remark thet “when - 


the anti-municipalists realise that half truths will not 
prevail, their-efforts will be on the road to success,” 

For so staunch an “ anti-municipalist,’ we commend a 
few extracts from its article upon “ Electric Lighting 
Returns — Company v. Municipal,” which appeared on 
October 17th, 1902, for example: “The only conclusior, 
however distasteful to the opponent of municipal trading, 
is that the municipal electrical engineers and the electric 
lighting committees throughout the provinces manage their 
undertakings better than the electric lighting companies 
do.” 

The came article accuses the Times of exaggerating the 
ill-effects of municipal trading on industries; it deprecates 
reference to individual instances of mismanagement, and 
contends that, “The only fair means of comparison 18 
obtained by adding up all the complete returns available 
for any one year and analysing the average figures arrived 
atin this way” ; and it carries out this principle by calmly 


excluding the London companies from the average of all those 


within the United Kingdom. z 
Our contemporary conveniently disposed of the main 


_ arguments upon the question when, in the article of October 
Sist last, it stated that it was not ‘interested in an” 


academic discussion on Socialism, or the distinction between 
municipal enterprise and municipal trading, and when in 
another article it defended the theory that “repayment of 
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Joan ” \\as “a compulsory depreciation fund” it had fully 
qualified for the position of counsel for the municipal 
traders ; Lat we must, nevertheless, not forget its May-day 
declaration of being “‘ staunch anti-municipalists, even on 
the tramway question.” 

We are glad that our contemporary reminds us of its 
objection to municipalising tramways, as its article upon 
“Municipal Car-Building at Sheffield” (October 24th, 
p. 581) might have led to our forming quite a different 
opinion ; for instance, it states that “ As a typical example 
of what may be accomplished by municipal enterprise in 
England, the city of Sheffield would be hard to beat. Its 
electric lighting and electric tramways undertakings have 
been firmly established, and on a profit-earning basis for 
some time, in proof of which we may mention that the total 
contribution to the rates from the tramways profits to date, 
amounts to no less than £27,000. As an ont-growth of 
this latter undertaking the Corporation some time back 
decided to embark on an entirely new departure, that of car 
building . . . . and it augurs well for the future 
success of municipal car building, that these have so far 
given excellent results . . . . in time, therefore, this 
must represent a valuable source of relief to the ratepayers 
of the city.” 

We have not had an opportunity of examining the tramway 
accounts of Sheffield, and do not know whether, before paying 
the £27,000 in relief of rates, provision was made for de- 
preciation, which is a very important item in connection 
with tramways ; but be this as it may, the principle for 
which we contend holds good, that municipalities are not 
justified in speculating in electric tramways or light, and 
we claim our contemporary, if it is a “staunch anti- 
municipalist,” as a supporter of our views. 





In this issue we describe the formal 
opening of the London County Council’s 
first electric tramway, and the manner in which the Mersey 
Tunnel Railway has been adapted to electrical operation. Each 
of these undertakings is of prime interest and importance ; 
in each case an old and inefficient system has been replaced 
by a new one—a process typical of the wave of “conversion ” 
which during the past few years has been in progress in so 
many branches of our national industries, and which in most 
cages is traceable directly tothe influence of the modern electro- 
motor, It is curious, too, and of no little significance, that in 
each case the conversion has been carried out in accordance 
with American practice, although British engineers originally 
led the world in the development. of the conduit system of 
electric tramways, and the application of electricity to rail- 
Way working. Why was it that our trans-Atlantic friends 
went ahead so rapidly during the closing decade of the last 
century? We believe it was largely due to the enormous 
difficulties imposed upon our manufacturers by the innu- 
merable long-established interests, and the blind prejudice, 
only to be met with in their full strength in such an ancient 
community as ours, from which a young and expanding 
nation is comparatively free. But there is another side to 
the picture, the subject of many proverbs—namely, that 
when once such & community as ours has fully 
Grasped the meaning and advantage of a new idea, it 


“ Electrification.” 


makes the fullest use of its knowledge, and forges ahead with - 


the certainty and stability of a heavy fiy-wheel, slow to stat, 
but possessed of immense energy and endurance when fully 


‘set agoing. Already our engineering works have made 


great strides forward, and are prepared to meet all comers 
on even terms, while the ancient British reputation for sound 
workmanship and good yalue is fully maintained. No better 
indication, we think, of the exceedingly favourable position 
which we occupy in commercial matters could be found than 
the fact that great foreign companies have found it expedient 
to become domiciled in this country—ay, and to manu- 
facture here for export! .We look forward to the future 


‘with confidence, and we hail the completion of each new 


conversion as further evidence of progress and amendment, 


LEGAL. 





CHaMBERLAIN & HooxHam v. BRapForD CORPORATION. 
(Continued from page 774.) 


On May 5th Mr. Asrsury continued his opening for the appellants, 
He said he proposed to call the attention of their Lordships to 
evidence that had been given as to the class of magnet, which would 
establish his contention that in all the cases relied upon by the 
respondents as showing that Hookham’s patent was invalid for 
want of novelty, the magnet was of a different class to that 
which Hookham in his specification directed, and which was 
an essential element to his patent. In Hookham’s patent 
the form of the magnet was different, and it was far stronger than 
those which were mentioned in the specifications relied on by the 
respondents. In all those earlier patents, as in the papers and 
works which the respondents relied on as showing that at the time 
of the patent-the principle enunciated in Hookham’s patent was 
well known, the main thing necessary was not strength of magnet- 
ism but constancy. The magnets were all weak. Having referred 
back to passages in the judgments which he desired to point out as 
erroneous, the learned counsel read the evidence on the con- 
struction of the magnets given by Prof. Ayrton, who was called 
by the respondents. That distinguished expert had shown that the 
constancy of the magnet depended in the first instance, and toa 
very important degree, on the chemical constitution of the steel. 
A very small change in the percentage, for example, of tungsten in 
the steel rendered the steel useless for permanent magnets. Next, 
it depended very materially on the artificial ageing; and, lastly, it 
depended, but only to a much ‘smaller extent, on the geometrical 
form into which the magnet was made. 

The Lorp CHanceLtor: Was the specific question put to Prof. 
Ayrton whether from the specification of Hookham he could make 
his motor-meter ? 

Mr. Asrsvury replied that the question was put and answered in 
the affirmative. The witness said that at the date of Hookham’s 
patent he knew he could make it, because he had made a powerful and 
constant permanent magnet. The witness had explained the 
method employed by the respondents to age their magnets—by a 
process of dipping the magnet successively into boiling and cold 
water—which the learned counsel drew their Lordships’ attention 
to, and said the witness considered that there was nothing novel in 
Hookham’s magnet, which the witness said consisted of wrapping 
wire round a piece of steel and passing a powerful current through 
it, adding, “I have used it for the last 25 years myself.” The 
learned counsel drew their Lordships’ attention to the form of 
the infringing magnet and to that which Hookham had given in 
his specification, and then turned back to Mr. J. Swinburne’s 
evidence, and said that some of the statements made by Prof. 
Ayrton were inaccurate, In order to substantiate his last statement 
he referred to various reports, and to a description of the Siemens 
energy. measurer, given in a German paper, Centralblatt fir Elektro- 
technik, by Upperton, and a French specification by Carpentier and 
Deprez for a magnetic speed indicator, all of which he submitted 
were in reference to a magnet in which the essential was.“ con- 
stancy,” and not strength of magnetism. Then turning to Abel’s 
specification, he said that the magnet there used differed in all 
material points from that of Hookham’s. There was nothing sug- 
gesting the strength of the magnet, the power of constancy, and so 
forth, and to say that Hookham’s magnet was merely a reproduc- 
tion of Abel’s was incorrect, for in all important particulars they 
were exactly the opposite of each other. The object which 
Hookham sought to attain was the measuring of current in contra- 
distinction to energy, and for this purpose it was necessary to have 
for the motor or driving part of his meter a constant field. To obtain 
this object his meter had to be rendered insensitive to and 
incapable of registering changes in pressure of the current in the 
main. To obtain this a strong magnet was necessary, which at the 
same time was constant. This was original, and the respondents 
had infringed the essential of his invention by their magnet. The 
learned counsel was still dealing with evidence when the further 

hearing was adjourned, 


On Thursday, May 7th, Mr. Astsury, in concluding his argument 
for the ne nh nid he confidently submitted that he bad shown 
that the respondents had substantially taken the appellants’ meter. 
Instead of keeping the field of the meter constant, they kept the 
armature constant, and passed the current to be measured through 
the field. It was true that the appellants’ meter was simply 4 cur- 
rent meter, whereas that of the respondents was an energy meter, 
but the respondents were the users of those meters, and they used 
them on a circuit which was necessarily a constant pressure one 
within narrow limits. It followed, therefore, that they were really 
measuring current. The brake used by the respondents was well 
within the third claim of Hookham’s specification, which claimed 
the use of constant and powerful permanent magnets in electricity 
meters. He had shown that no such magnet was used before the 
date of Hookbam’s patent, and he therefore submitted that, on the 
true construction of the first and third claims in the appellants 
specification, the ndents had taken the invention therein 
described and claimed, and had thereby infringed the patent. He Pena 
shown that there was such originality in Hookham’s invention 
it was not invalid, as the respondents averred, for want of ae 
Therefore, the decision of the Court of Appeal on the construct i 
of the. appellants’ narra was erroneous, and ought to 

is a allow < 
pel mon = why § og aca leader bad so exhaustively placed 
‘the appellants’ case before their Lordships, that he could not nse- 
fully add anything to what had already been said on their —— 
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Mr, Cripps, K.C., then opened the case for the respondents, and 
said that both Mr. Justice Farwell and the Lord Justices in the 
Court of Appeal had unanimously héld that the respondents had not 
infringed Mr. Hookham’s Letters Patent, and he submitted that the 
reasons given for that decision were reasons that their Lordships’ 
House must accept as: right. He should deal with the question of 
the alleged infringement first; but their Lordships must bear in 
mind that the respondents also said that Hookham’s Letters Patent, 
4,225 of 1887 were invalid by reason of claims 1 and 3. of the speci- 
fication being claims to matters which were not new at that date. 
The meter of the respondents was nothing more than an energy 
meter—Mr. Hookham in his evidence (which he proposed to deal 
with at length later on) admitted this—and was a meter of a kind 
which had been described by Sir William Siemens prior to the date 
of Hookham’s patent. Moreover, it was altered as to the commu- 
tator in a manner totally different from the manner suggested by 
Mr. Hookham, and altered as to the brake in the way described by 
M. Deprez, namely, by substituting a brake made of permanent 
magnets for the fluid brake used by Sir William Siemens. He 
should try to show conclusively in spite of the ingenious argu- 
ment on this point addressed to their Lordships by Mr. Astbury 
—the crucial question on which, if he understood correctly his 
friend’s argument, the decision of their Lordships would turn— 
that the particular form of permanent magnet used in the respon- 
dents’ brake was a form well known at the date of Hookham’s 
patent, and was not a form of magnet to which Mr. Hookham made, 
or could have made, any claim in-his specification. The learned 
counsel drew their Lordships’ attention to the fact that the inven- 
tion which was the enbject of the appellants’ patent consisted 
admittedly in improvements in the form and construction of meters 
which were placed on the premises of persons who took electricity 
from the mains for lighting, power, &c., for the purpose of register- 
ing the amount of electricity so taken. For a meter of this kind a 
necessity had been felt long before 1887, and the conditions which 
were required to ensure accuracy and constancy in the working of 
such meters were well known to practical men conversant with the 
subject. For instance, it was perfectly well known that friction of 
the moving parts of the meter should be reduced as much as 
possible, that the brake should be a magnetic brake, and not a 
mechanical or rubbing brake, should be powerful, and remain as 
nearly constant as possible. There was, in fact, prior to the date 
of Hookham’s patent, ro difficulty of principle which remained un- 
solved, the practical difficulty of reducing the friction of the parts 
to.# sufficiently small amount being the only difficulty outstanding. 
This difficulty was chiefly to be found in the commutator, and the 
arrangement which Mr. Hookham invented to minimise the 
friction in that part was illustrated in figs. 1 and 2 of 
his specification, and consisted in the use of a commutator of a novel 
and peculiar type, the sections of which (marked j and &) dipped 
as the meter revolved into the two vessels (marked / and m), which 
were filled with mercury, thus producing in succession the necessary 
electrical connections. In the old forms of commutators this suc- 
cession of nece electrical connections was obtained by 
means of fixed metallic brushes pressed on the commu- 
tator, which revolved in the space between them. Now, 
Mr. Hookhem’s method of getting rid of most of the friction 
in the meter was by the use of mercury in conjunction with 
a special commutator, and he further minimised the fric- 
tion by the use of anti-friction wheels. Neither of these 
methods the respondents had employed in the meters which 
the appellants complained of in-this action. He would show that 
the form of commutator they used was of an entirely different type,, 
and was the ontcome of an entirely independent discovery. The 
brushes of the respondents were made of silver, and the discoverer 
that-silver gave rise to very much less friction than copper was 
Prof. Elihu Thomson. The respondents used no anti-friction 
wheels of any kind in their meters. With respect to the use of a 
magnetic brake, the French scientist, M. Deprez, had some time prior 
to 1887 not only pointed out that a magnetic brake should. be used, 
and the principles upon which its use depended, but had described the 
particular combination of electro-motor and magnetic brake which 
was used by the respondents. The appellants had contended that 
the respondents had in the construction of their brakes used magnets 
of a particular shape for securing constancy and an unusual 
degree of strength, and said that they had properly claimed such 
magnets. But, in fact, the magnets the respondents used were of 
common shape, and to secure the requisite strength, two, and some- 
times three, of these magnets were used,'and were placed at equal 
distances apart. The constancy of the respondents’ magnets was 
obtained by ageing them artificially by a process of dipping 
alternately into boiling and cold water in a way that was fully 
described in the evidence of Prof. Ayrton, and had already bcen 
read to their Lordships. : 

The learned counsel then dealt, question and answer, with the 
evidence given by Mr. Hookham, and was still speaking when their 

rdships rose. 

(To be continued.) 





British Tuomson-Hovusron Co., Lrp., v. THE Mayor anp 
CoRPORATION OF MaNCEESTER. 
(Continued from page 849.) 
Lorp Ketvin cross-examined by Mr. Moutton : 
I want to see if you agree with Prof. Ewing with regard ‘to fig. 1 


of patent No. 283,167. There the magnet is put in c’ose proximity, 
is it not, to this commutator ?— It is. 


It is a Ferranti dynamo, is it not ?—Yes; it is intended fora . 


dynamo. ES 
There is no suggestion whatever of, ite sparking into the magnet ? 


—Yes; when that break is between the poles of the m ignet, the 
arc is actually formed there between the poles. The «rc is formed 
transversely to the line joining the poles, and while be.ween the 
poles, that arc will tend to lengthen, bat the magnet’c vower wil] 
tend to draw it out either in one direction or the other. 

I put it to you that, in the dynamo, it is a totally different thing 
to what itis in the disruption of the circuit in a circuit-breaker, 
There is practically no danger of breaking a spark ?—Yees, there ig, 
and so “ blow-out” has been applied for a long time to prevent that 
arcing round, You sometimes see a flash round and round the whole 
commutator. 

The danger is the arcing round the commutator. You do not 
suggest there would be in fig. 1 any danger of arcing ?—Yes. Oa 
each side of the brush “3s” there will be a liability for flashes or 
sparks to jump between the brush or the commutator segment and 
the maznet, 

Of all the anticipations, or of all the things referred to as anticipa- 
tions, what do you consider to be nearest to the combiovation 
described in the plaintiffs’ claim ?—I cannot say what is the nearest. 
The anticipation is so obvious that I think the Chinese Ambassador 
made the nearest approach, perhaps, to anticipation, when he 
held a programme in his hand before his face to protect it from the 
brush. I think he anticipated the invention. 

Can you give me any instance where a magnet was protected by 
an insulating shield from the danger of an arc?—It is well known 
in an old experiment. It is described in the “ Encyclopedia 
Britannica.” It says ‘‘a bar of soft iron” which is made a magnet 
of by putting a powerful magnet below it. In the various books 
we need to read, or ought to have read, it was put as the electrode. 
It is covered by some insulating material. 

Sir Freprerick JosppH BRaMWELL, examined by Mr. Cripps, 
said he agreed with the evidence of Lord Kelvin as to his view 
of what was common. knowledge in 1889, when the specification 
in question was brought out. 

In your view, is there anything in the nature of novelty or 
invention in that specification, having regard to what was known 
when it was brought out ?—I have frequently had to say that I do 
not know where invention began, and really in this case I cannot 
conceive any invention or novelty.- As I understand the invention, 
it comes to this—where you wish to prevent electricity going 
from one place to another, put in an insulator. That is the only 
thing that I can find in the first claim. 

The Wrrness stated that when he was a school boy, with the old 
electric machines, if they wanted to make a boy’s hair to stand on 
end, they put him on a stool with glass legs because it would 
insulate. 

Prof. Sinvanus THompson also gave evidence corroborating 
generally the evidence of Lord Kelvin and the previous witness. 
He said he had looked in vain to find anything in the nature of 
novelty or invention in the plaintiffs’ specification. 

This being the defendants’ case, Mr. Cripps addressed his Lord- 
ship, contending that there was no subject matter in the plaintiffs’ 
specification for a patent. : 

Mr. Moulton having replied on the whole case, his Lordship said 
he would give judgment in a day or two. 

Judgment was accordingly reserved. 


Mr. Justice Broxumy, in delivering judgment on Wednesday, 
May 13tb, said: This action was brought for infringement of two 
letters patent, but, as prosecuted to trial, and as argued before me, 
it has been confined to the first claim of the letters patent No. 6,063 
of the year 1889. The defendants say that that claim is fur matter 
which has neither novelty nor invention. They contend that there 
is no subject matter. That is the question which I have to try. At 
the date of these letters patent, in the year 1889, the following were 
all well known—(1) The principle of a magnetic blow-out for 
rupturing an electric arc, formed upon breaking circuit; (2) that 
the magnet employed might be either a permanent magnet or an 
electro-magnet, and one with either an iron core or an air co1e; (3) 
that close proximity of the magnet to the arc which it was desired 
to 1uptore was important in that the strength or influence of the 
magnetic field. was largely increased by proximity; (4) that 
proximity increased the probability of the arc springing 
from the electrode to the magnet itself; (5) that if there 


were in close proximity to the electrode conducting material 


to which the arc might probably spring, the remedy was insulation. 
Lastly, that material which is an insulator to an electric current is 
not an insulator to magnetic influence. The patent.sued on describes 
the object of the invention as being to increase the efficiency and 
certainty of operation of arc-rupturing devices by permitting them 


to be brought very close to the point where the arc may form, and. 


the claim sued upon is as follows:—‘In a magnetic arc-rupturing 
device a shield of insulating material located between the sur facesot 
the electrodes and adjacént conducting sur facesof the device by which 
the arcis disrupted as and for the purpose described.” Upon this claim 
I observe that it is confined to a shield of insulating material located 
in the device in a particular place as and for the purpose described. 
There is no claim for any form of magnetic arc-rupturing device. 


The claim is to something which is to be present in the device a8 


and for the purpose described. The claim is to the shield irre- 
spective of the form of device in which it is used. To summarise in 
my own words page 1 lines 10 to 20 of the specification and the 
first claim, the inventor says:—‘“It is desirable to bring your 
magnet close to your arc, but if you do so the arc is hkely to spring 
from the electrode to the magnet. I tell you to prevent that 
putting in a shield of insulating material. That is ny invention. 


He claims that invention rot in connection with a particular form 5 


of device, but ive of the form, and in connection 


every form. Lord Kelvin, Sir Frederick Bramwell and Prof. 
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Silvanus Thompson are unable to find in this any invention. Lord 
Kelvin puts it in this way: Air is an insulator. But if 

nu ate going to bring your magnet close to your “arc 
the thin layer of air which is left may be an insufficient 
jnsalator. The inventor only tells you to replace part of that 
insufficient insulator—the air—by a stronger insulator. This, he 
says, ic obvious and requires no invention. To give an illustration 
of my own. It is as if the question were one, say, of haulage, and 
the inventor said: ‘“ If your rope is not strong enough, use a stronger 
rope. That is my invention.” To one like myself, but little con- 
yersant with Patent law, the question of subject matter is one of 
the most difficult to deal with. Upon the question of invention or 
no invention, I know of no principle upon which to draw the line 
other than that suggested by Lord Justice Bowen in Lyon ». 
Goddard, 10 R.P.C , 346, namely, that I must look to see whether 
there has been an exercise of the inventive faculties. To determine 
this, I must apply my mind to all the circumstances and to the 
specific facts in the case, treating it purely as a question of fact, 
whether upon a consideration ofall the circumstances, and the state 
of public knowledge ia 1889, there has been any use of the inventive 
faculties in saying “to insulate your magnet from the electric 
current use aninsulator. By doing that, you will be able to bring 
the magnet closer to the arc.” I have looked very carefully at 
Prof. Ewing's evidence, and I hope I do him no injustice when I 
say that the result of it is that he finds novelty in the fact that the 
inventor is able to adopt a more efficieat form by the introduction 
of the new element of the insulating septum. Thus at question 61 
of the shorthand notes he says: “To my mind there is no doubt 
whatever about there being substantial invention in this last 
invention. He has altered entirely the form of his magnets in con- 
sequence of his introducing a new element into the combination 
which has made that alteration possible.” And in cross- 
examination at questions 118 to 123 he dwells again upon 
the more efficient form. He agrees that every single scientific fact 
that is involved in the invention is old. I think Prof. Ewing has 
attributed to the claim that which it does not contain, viz, a claim 
to a particular form containing a particular element. He is im- 
pressed with what he calla a trench between the two poles of the 
magnet, and the advantage gained by spreading the poles of the 
magnet laterally so as to keep the arc to. be ruptured within the 
influence of the magnetic field. At Question 124, however, he is 
driven to admit that fig. 12 of the patent sued on contains no 
narrow trench, and is not of the form which he suggests to be some- 
how claimed. Proximity as part of the form was certainly not new. 
Prof, Elihu Thomson had himself pointed to it in his patent of 
1883, Ist column of page 1 at line 40, 2nd column of page 3 at line 
29.. The protection of the magnet by an insulating material was 
not new. Irrespective of the fact that insulation was, of couree, 
perfectly well known, iusulation of the magnet bad been pointed 
to in the “Encyclopedia Britannica” in 1879. Under these cir- 
cumstances, I fail to find novelty orinvention. I think there is no 
subject matter. I therofore dismiss the action with costs. 





Foor: & Minne v, Sr. Henens Casne Co., Lrp. 
(Continued from page 851.) 


Tax hearing on May 7th began with Mr. O'Gorman in the box. 

When at Liverpool he had not looked closely at the Simplex tubing, 

but. had certainly seen some of it with the slot upwards. With 

woud to the water tests, the faults would be shown in a very few 
ours. 

Cross-examined, Witnxss repeated that a grade denotes quality 
of rubber, and that the words “600 megohms,” meant something 
else than the grade. In connection with a question put to witness, 
an amusing controversy arose with regard to the definition of an 
electrical engineer. Mr. O'Gorman pointed out that almost anyone 
could pose as such, and that their knowledge need not be taken for 
granted. He had often seen plumbers, whose biggest job might 
have been electric belle, with a prominent sign of “ Electrical 
Engineers.” Faraday House was a good honourable institution. 
8.lver, he thought, had not had a very wide experience. Pressed tor 
4 further answer, witness thought he was “quite a clever fellow,” a 
phrase that plaintiffs’ counsel made much of. The faulty cable he 
discovered might be due to bad quality of rubber, faults in manu- 
facture, or injury in transit. Asked what was his opinion as to 
which of these it was, witness replied that he was not going to 
judge the case and say how the faults had been incurred. He gave 
the same answers on the tests of the 600-zrade cable (only 4 out of 
29 coming up to the guarantee) as on the first teste. He had been 
to examine the cable lying at Messrs. Foote & Milne. He had 
only been told to look at the wires and——he had seen something, 
too. (Counsel: There are none so wise as those who have deter- 
mined to see!) He had seer.a good deal of damaged wire at that 
laspection. Witness’s memory at this point apparently failed him, 
for he gave an answer as regards the proportion of new and old wire 
at Foote & Milne’s storeroom which produced a mild sensation in 
court. Correcting himself, witness then stated that there would be 
about 240 coils of new cable and two orthree miles of old. He bad 
taken no note at. the time, but had made a report later on. A dis- 
pute between counsel at this stage further enlivened matters, As 
regards Marchant’s testa he conld not think much of them, because 
he was only taking little bits of wire and patching them up. The 
40 sample test made by Marchant struck him as being v-ry curious, 
in that it showed the Frankenburg wire to be of a very high grade 
indeed—a far higher grade than it was said to be. If it was the cable 
returned from the job at the India Office this would still further 
make good this point, as ail the cable for the India Office bad to 

severe mechanical tests on the insulation, (Mr..Milne was, 
on, recalled, and stated that this cable was supplied jon his 


own specification to the India Office, that it had been ordered, 
boaght, and sold by Frankenburg as 300-megohm grade.) It was 
the usual thing in cable manufacturing to keep a record book of the 
lists of the larger sizes but not of the small, unless with new mix- 
ings. The mixing book belongs to the man who has got the secret 
of the mixing. The dampness will affect cable in proportion to the 
goodness of the insulation. Cement or concrete drippings would 
give the rubber a very short life. He knew that part of the Liver- 
pool job was dry. The life of the cables were never guaranteed. 
At this point counsel, after a hot argument, was allowed to read 
a letter from Henley’s stating that in answer to Foote and 
Milne’s inquiry, after the fall of 10 per cent. at the end of six 
months, which was allowed for, they would not expect to find a 
further fall within two years, if the wiring was properly erected, 
whether in a new or old building, where the work is on the 
surface, and not buried in plaster, &c. Witness was then asked 
what sort of test would satisfy him that a wire must be faulty 
through bad insulation. He answered that nothing short of a test 
in the works after manufacture would be sufficient. He had not 
been asked to make any test on the cables in this case. He had 
tested other wire of the defendants, and counsel put a number of 
cases to him which Witness answered. 

Re-examined, Witnuss stated that he had tested about £100,000 
worth of cable when in the cable works. If the test of a cable was 
low it was sometimes put into a lower grade. If faulty, it was sent 
to the shop to get the faults located. His inspection of the cable 
at Foote & Milne’s would be useful, because he could examine the 
cable microscopically and for elasticity. It would also be tested by 
analysis. There would be condensation of moisture inside the split 
tube. It was dangerous to have iron rust in contact with rubber. 
Wherever there was damp, fittings were especially bad from an 
insulation point of view. 

8. Bartiert, formally employed in the testing room of the St. 
Helens Cable Co., was the next witness. His evidence went to 
show that the tests were conducted in a satisfactory manner. On 
cross-examination, he stated that he was not in any electrical em- 
ployment at present. He went to the St. Helens Co. in October, 
1901, when he was 22, and left in November, 1902. He had been 
at Henley’s for five years, and Silvertown for one year. Nobody 
but. himself tested the cables. He would test about 250 coils a day. 
Witness proved amusing when asked to give the names of his 
assistants. The difficulty in remembering these names he explained 
by instancing an outdoor job he had supervised near the same dis- 
trict, when out of 20 workmen, 10 were called Jones, 5 Davis and 
5 Morgan, In March, 1902, he was taken off the testing and put on 
to outdoor contracts. He was dismissed from that through short- 
ness of work. 


On May 8th Mr. A. G. Hoxmus, the storekeeper of the 
defendants’ London warehouse, gave evidence with regard to the 
measuring up of the cables at Messrs. Foote & Milne which had been 
returned to .8t. Helens. The cable was all tangled, dirty, and 
lying on the floor. Abbott and another man helped him. Dove 
was occasionally there. When all was finished, Dove made a list 
out, which he signed, meaning to show that the quantities were 
correct. He did not know St. Helens cable from Frankenburg’s. 
Cross-examined, witness stated that he had only been three weeks 
with defendants when this occurred, and that he had seen no cable 
before that. He had written words to the effect that ‘he certified 
that the quantities shown herein are correct, and that they represent 
St. Helens Cable Co.’s manufacture,” across the list, because he 
understood it was all St. Helens. He wouldn’t sign such .a 
document now. 

Mr. G. F. Hnyx-Dia was the next witness. After detailing the 
steps that led up to business being done between the parties, he stated 
that the first complaint he had heard was about August, 1901. He 
had examined the rubber on the wire, and found thaf it had got 
squeezed as though someone had stepped on it. Continuing; 
witness stated that he did not know what the wire was to be used 
for. Personally, he would not have risked 300-m. grade in such a 
place. The difference between the grade of wires is the amount of 
rubber and pigment. They had never used rubber substitute in 
cable insulation, except for experimental work only, which was 
never sent out. Asa matter of fact, he had previously in Glover's 
works been using substitutes for five years for the cheaper cables, 
but with uneatisfactory results. He stopped the experimental use 
of it at St. Helens in 1899. The 300-m. grade wire should only be 
used in the dryest of dry places. Alternations of dryness and 
damp are the most dangerous conditions for rubber. He was not 
surprised at what had happened in this case with regard to the 
insulation becoming bad; any wire would. Mr. Heyl-Dia then 
went into particulars of an interview that he had had with Foote 
and Milne in January, 1902. The “curiosity” sample of cable 
having a sharp ridge on the wire, which Milne had spoken of, 
looked to him as though it had been pinched by nippers. The 
samples of wire he had seen there convinced him that careless 
workmanship was the cause of the troubles. As an instance, he 
said that he had seen the braiding of a cable which would be drawn 
into a lamp, and also the insulation, cat through as with a knife, 
instead of the braiding being stripped back and cut with scissors. 
As regards the complaint about the difference in the gauge of wires 
in one length of cable, this would only amount to ,,4;5 in., and 
meant nothing. It would happen sometimes in any wire-drawing. 
Still another complaint he had answered by stating that he would 
not be responsible for 300-m. grade wire if it was pulled into steel 
conduits. On January 6th, 1902, he had an interview with 
plaintiffs, and an agreement was come to that they should be given 
new wire, specially tested for the old cables they held. Witness 
was then taken into the question of the Belgrave a 
and with regard to the low tests which Jackson ree 
ported, and which were alleged to be due to his testing instru- 
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ment being out of order. Witness pointed out the inconsistency 
of Mr. Milne’s test on the samples sent to Faraday House. Coils 
which showed above 10 megohms per mile when bunched together 
only gave 5 megohms, Forty coils sent back he had had tested, and he 
came to the conclusion that the bad results were due to end leakage. 
Coming now to the interview with Messrs. Foote & Milne in 
February, Witness stated that he did not want an action to be 
brought, and he thought it better to allow himself to get “ squeezed.” 
He did not recollect the Faraday House tests being mentioned. 
His desire was “to get the thing out of the world.” The points set 
out in the agreement were not so fully discussed. Nothing was said 
about damages to reputation. How could he do so? Asa matter 
of fact, he was simply cornered. He thought they were working up 
a case against him, and he wanted it kept out of Court, as whether 
they lost or,won the lawsuit, it would be detrimental to their repu- 
tation. They had coerced him into the agreement, threatening 
legal proceedings. He explained his presence in Court now because 
he was driven to fight the action and had a good case, On March 
5th they got the cable back and found on examination that it con- 
tained 25 per cent. of cable not of their manufacture. Some of the 
sizes returned they never had had from the St. Helens Co. More 
was returned of other sizes than had been sent out to them. In 
addition to that proof, it was clearly evident that the excess was not 
of St. Helens make. This was the cause of him departing from the 
agreement, because he considered that it was clear Foote & Milne 
were using other cable than theirs on the job, and it was that which 
was causing the trouble. In addition he considered that they had 
abused the confidence he placed in them, and he had contemplated 
bringing an action against them! He identified a cable, produced 
in Court, as one of those sent back, and pointed out that it was only 
taped and braided, and absolutely worthless for electric lighting 
purposes. He had inspected the tobacco warehouse, and finding 
it very damp had come to the conclusion that for a good job lead- 
covered cable should have been used. The receipts for rubber 
insulation in nearly all cable works had originally come from 
Silvertown, brought to other works by foremen. These were 
modified a3 the works gained experience. The rubber used was a 
trade secret, but he would give a roughidea. The usual custom was 
to use hard cure para for 2,500-grade and over. Mining and torpedo 
fuses were made with 95 per cent. of rubber. 600 and 300-grade 
insulation was made with para rubber mixed with medium rubber 
according to the state of the market. No African rubber (the 
Witness later modified this to Congo rubber) must be used because 
it deteriorated so quickly, but all other classes were suitable. The 
breakdown of the work at Liverpool was distinctly due to the low 
grade of cable used, The only cheaper way for an installation was to 
fix bare wires on porcelain insulators. At the time when the cable 
complained of, was sent out from the works, they were making 
from 180 to 200 milesa week. The cable in question had been 
made under precisely the same conditions, same materials, same 
machinery, andse forth. The only difference might be that there 
had been a change of foreman, as at various times he had-had to sack 
three foremen for faults. He went twice a day into the test room 
and made tests to check the tester, and had never found anything 
wrong. As for the mixing book, he was willing to show this to the 
Referee and to one counsel of the other side. 

Cross-examined by Mr. Haminton: He had been with the St. 
Helens Cable Co. since its formation in 1899. He maintained that 
he had been coerced into signing the agreement. His company, he 
said in answer to a question, had only been threatened with one 
action for defective cable. Counsel then put it to him that trouble 
had arisen between them and the British Westinghouse Co. 
Witriess gave an explanation which went to show that on an £8,000 
order a mistake in the thickness of insulation had been made, and 
that the company had been informed of this, The case, which was 
not setfled yet, related purely to arriving at the difference in price 
to be allowed. They started manufacturing in November, 1899, all 
grades of cable. He had had no unforeseen difficulty with his staff, 
and, except for one other specified job, no other complaints of the 
cable, His attention was drawn to a complaint of Geipel & Lange. 
After explanations, witness went on to say that he had told Foote and 
Milne again and again that the rubber on the 300-grade cable was the 
best they could expect to get fortheir money. He did not know what 
the cable was being usedfor. It might bave been mentioned in a letter, 
but as he had 200 letters to deal with every morning, and would 
- gcearcely be expected to remember every detail. Counsel then read to 
him correspondence with Geipel & Lange, in which he suggested that 
abad cable might have been passed, but that this would not happen 
now. The letter ended with the words, ‘Do give us a chance ! 
Even you could not have got sense into the men at the works within 
that time.” Continuing, counsel put a number of questions re other 
complaints to witness, which were answered. He had ceased to be 
an active manager, because a new board was formed, and they wished 
to retain the management in their own hands. The new board 
preferred to retain him as expert. At the beginning of the works 
they had 250 men and 30 of a staff; now they were employing 600 
men and 90 on the staff. He used to have to work night and day 
to cope with the work. Whenever there was a complaint he always 
sacked the offending man. 

Was there a sigh of relief when you left Warrington ?—No; they 
are all flocking round me now, and I am atill president of their 
football club. 

Mr. Huyt-D1a then stated that- when complaints were made it 
was his practice generally to accept the blame. It was the easiest 
and best way to get rid of complaints. Taken back to the question 
of the rubber used, he said that mediums was the trade name for all 
other rubber except African and Para. They used Mangabeira 
rubber. They never used reclaimed rubber—not a grain! The 
reclaimed rubber won’t stand here, though it will in America, where 
tevo of :the largest cable works use practically nothing else for the 
cheaper grades. As for foreign cable, he had only bought about 


— 


£80 of this to oblige a few friends on this side. It was very good 
cable, except that the tinning on the wire was poor. Returning to 
his dislike of legal proceedings, witness said he thought that ¢ 
solicitor’s letter was a serious matter. With regard to a paragraph 
in one of the letters written by him, threatening proceedings 
against Foote & Milne for sending them back cable other than their 
own make, he said that he contemplated proceedings that had for 
their result some form of punishment. Holmes, he thought, had 
been forced—“tricked” was another phrase—into signing the 
document. Personally, he was afraid of a solicitor’s letter, As 
regards his charge that Foote & Milne had overcharged them in the 
costs of re-wiring, that had not been put forward in the counter. 
claim in this case, because they did not want to be bothered with it, 
He had personally examined the cable sent back, and he could tell 
at a glance whose wire it was in nearly every case. These cables 
had not been returned because they were the best evidence that 
could be obtained that Foote & Milne were using cable of other 
makers. 
(To be continued.) 





Locux#eaD v. 8t. Henens Case Co., Lrp. 


Ar the Manchester Assizes, on May 14th, before Mr. Justice 
Walton and a special jury, this case was down for hearing, 
Plaintiff, Mr. James Lochhead, of Manchester Road, Huddersfield, 
electrical commission agent, sued the St. Helens Cable Co., Ltd., of 
Warrington and St. Helens, for commission on orders obtained by 
him for the defendants, and for compensation for dismissal. Mr, 
W. F. K. Taylor, K.C., and Mr. Langdon (instructed by Messrs, 
Wilmsburst & Stones, solicitors, Huddersfield) appeared for the 
plaintiff, and Mr. Horridge, K.C., and Mr. Grear for the defendants, 
On the case being called counsel announced that terms of settlement 
had been arranged, whereby judgment was to be entered for the 
plaintiff for £51 14s. 4d., and costs on the High Court acale, and 
the judge entered judgment accordingly. 





Isaacson v. New GRAND. 


In this case judgment was last week entered in the Westminster 
County Court for the plaintiff for £100 and costs. 





Crry oF Lonpon Exxorric Licatine Co., Lrp., v. Tam Mayor 
AND CORPORATION OF THE City or LONDON. 


In the House of Lords the Lord Chancellor and Lords Shand, 
Davey and Robertson were occupied on Thursday and Fridav, May 
15th and 16th, hearing arguments in the above case. It was an 
appeal by the plaintiff company and a cross-appeal by the defen- 
dant Corporation from a judgment of the Court of Appeal dated 
February 22nd, 1901, which in part reversed and in part confirmed 
an order made by Mr. Justice Farwell at the trial dated May 3rd, 
1900. The short point raised by the appeal was whether certain 
contracts made with the Commissioners of Sewers of the City of 
London, whereby certain areas of the City were to be lighted 
by the company by electric light, were void under the pro- 
visions of Sec. 42 of .the City of London Sewers Act, 1848, 
That section enacted that no person being a Commissioner 
or Member of the Common Council of the City should be directly 
or indirectly interested or concerned in any contract which should 
be made or entered into by or on behalf of the Commissioners, upon 
pain that every such contract should be null and void. Under the 
said contracts the City was lighted from 1891 to 1898, but in that 
year it came to the knowledge of the lighting authority that certain 
persons who were members of the Court of Aldermen and members 
of the Common Council, and the then Lord Mayor, who was also an 
Alderman, and as Lord Mayor an ez officio Commissioner, were 
shareholders in the plaintiff company, aud the lighting authority 
therefore repudiated the contract, and this action was brought 
to claim a declaration that the said contracts were not “ null and 
void,” but valid and subsisting at the date of the repudiation by the 
Corporation. Mt. Justice Farwell entered judgment for the 
plaintiffs with costs, but his decision was reversed in part by the 
Court of Appeal, who held that two of the three contracts wer, 
for the reason the Corporation alleged, “null and void,” and they 
also declared that in the circumstances there ought to be no costs 
either of the action or of the appeal given to either party. Hence 
the appeal by the company and the cross appeal by the Cor 
poration. : 

Mr. Cripps, K.C., and Mr. Roskill (instructed by Ashurst, Morris, 
Crisp & Co.) appeared for the Electric Lighting Co.; Mr. Lawson 
Walton, K.C., Mr. Danckwerts, K.C., and Mr. A. J. Walter (in- 
structed by the City Solicitor) for the Corporation. 

For the appellants it was urged that the ‘judgment of the Court 
of Appeal was wrong, because upon the true construction of the 
London Sewers Act, 1848, the provisions of Sec. 42 only applied to 
“construction contracts,” or contracts for the construction of 
or the supply of materials to the City, which would have become the 
property of the Commissioners, and that the supply of electricity for 
lighting purposes was not among the matters or things specifically 
enumerated in Sec. 42 of that Act. It was urged that having 


to the language of Sec. 53 of the City of London Sewers Act, 1851, 


which amended in part the earlier Act of 1848, shareholders in com 
panies contracting with the Commissioners were not directly, 
indirectly, interested persons within the meaning of Sec, 42 in com 
tracts made with the Commissioners by the companies in w! 


they held shares. Moreover, as was the case here, when the Laing 
Syndicate made the sicontracts with jthe |Corporation, 29 
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persons connected with the Corporation had any interest 
whatever with the syndicate, and Sec. 42 did not extend 
to avoiding a contract between the Commissioners and the 
company, good in its inception, by reason merely that the 
contract with the syndicate was transferred to.a company, of which 
any commissioner, alderman or common councillor subsequently 
became a shareholder. They adopted the reasoning of Mr. Justice 
Farwell, who thought that Sec. 42 must be read with Sec. 53 
of the later Act, and so read it would be idle to enact that a com- 
missioner who was a shareholder in any contracting company, 
should not be eligible to vote on a contract, if the mere fact of his 
being a shareholder rendered it impossible that any building con- 
tract should be entered into with the Corporation. He thought 
that if Sec. 42 was ambiguous (as he held it was), the more reason- 
able construction ought to be preferred. 

For the lighting authority, it was submitted that the judgment of 
the Court of Appeal, so far as it related tothe two Brush contacts which 
had been held “null and void,” ought to be affirmed, and so far as 
it related to the Laing Syndicate contract, which they had held was 
not invalid, itshould be reversed for reasons which were the con- 
verse of those put forward by the appellant company. 

At the conclusion of the argument their Lordships reserved 
judgment. 





Mica Manuractourina Co., Lrp. 


Tis matter came before Mr. Justice Byrne in the Companies’ 
Winding-up Court on a petition of Development and Finance Co., 
Ltd., on Tuesday. The petition was dismissed without costs, the 
parties having come to some arrangement. 








PARLIAMENTARY. 


BraMiInGHaM CORPORATION TRAMWAYS. 


Lorp Newron presided, on May 4th, over a Select Committee of 
the House of Lords, which had before it the General Powers Bill 
of the Birmingham Corporation, which dealt largely with tramway 
matters. 

Mr..Batrour Brownz, K.C., in opening the case for the pro- 
moters, said‘that the tramways in Birmingham were constructed by 
the Corporation, and had been leased to certain companies. One of 
those leases—that relating to the line running up Aston Road— 
would expire in December next; several other leases would expire 
in 1906, and the longest outstanding lease would fall in in 1911. 
Of course, as‘the leases fell in, the lines would become the property 
of the Corporation. The Corporation did not seek to interfere with 
the lessees during the term of their lease, but they wished to obtain 
powers to work the lines electrically themselves, as the various 
pieces fell into their possession. Most of the towns round Bir- 
mingham had the power that the petitioners were now asking for. 

Evidence having been tendered by the Town Clerk in favour of 
the Bill, the Coatnman of the Tramways Committee of the Corpora- 
tion, also gave evidence. He stated that at present there were four 
different systems of tramways at work in Birmingham—steam, 
horse, electric traction and cable. The tramways were constructed 
by the Corporation at a cost of about £200,000, and were worked by 
three different companies on leases. With the exception of a 
small piece at Baleall Heath, the Corporation were the owners of 
the tramways within. the city, and they had an option to take over 
aconsiderable part within a comparatively short period. There 
were 33 miles of single track within the city. The length of the 
Aston trams in the city was about two miles, and the lease would 
fall in at the end of the present year. The Birmingham and 
Midland Co. had a length of over four miles of single track; and 
the City of Birmingham Tramways Co. a length of about 274 miles. 
As to 184 miles, the leases expired in 1906, and as to the remainder 
in 1911. The Birmingham and Midland Tramways Co. had steam 
traction ; the City of Birmingham Co. 174 miles of steam traction ; 
54 miles of electric traction, 3 miles of cable, and 2 miles of horse. 
Whether the Corporation ultimately worked the tramways them- 
selves, or leased them again, they desired to have the power to 
work them. He should say that steam and horse traction were quite 
out of date, and it was desirable to have electric traction in their 
Place. It was the intention of the Corporation to equip the Aston 
Toute with the overhead electric system as soon as it came into 
their possession, and as the other routes fell they would be 
similarly converted. : 

That will have the effect of practically remodelling the whole 
tramway system of Birmingham ?—Yes. 

Mr. J. Paton, the city surveyor, next gave evidence, and said he 
considered it was perfectly safe to make the tramway in Steelhouse 
Lane. Where the lines would cross at the bottom of Corporation 
Btreet was not, in his opinion, dangerous. The tramways would be 
electrified throughout, and the construction of the proposed piece 
of line down Steelhouse Lane to relieve the traffic in Corporation 

treet «as necessary.~ e 

Sir Arex. Biyniz said there was nothing whatever of an 
exceptional nature in the level crossing at the end of Corporation 
Street. Such crossings were to be found in similar, and in many 

in much worse, circumstances in many parts of the 
country. The Board of Trade would refuse to allow the crossing to 
be made if there was likely.to be any danger to the public. 


_ Mr. J. B. Hamruron, the manager of the Leeds Tramways, having 
given evidence in favour of the Bill, Mr. Barour Browne said that 
concluded the case jn support of the Billas far as the tramway 
clauses were concerned. 

Evidence against the Bill was given by Mr. Paratox, secretary 
of the City of Birmingham Tramways Co., who contended that the 


crossing of the lines at the junction of Corporation Street aad 
Steelhouse Lane would certainly increase the from traffic at 
that point, 

After speeches by counsel against and for the Bill, the Cuammman 
announced that the tramway portion of it might proceed. 

The Committee then went into other portions of the Bill of no 
electrical interest. 





ScorrisH Private Bint Leaistation. 


Tu Commissioners appointed by Parliament to deal with a group 
of Provisional Orders under the Private Legislation Procedure 
(Scotland) Act commenced their sittings in Glasgow on Thursday, 
April 30th. Mr. Eugene Wason, M.P., presided. 

The first Bill considered was the Lanarkshire Electricity and 
Refuse Destructor, promoted by the County Council, It was 

, objected to by the Caledonian Railway Co. It was explained that 
the purposes of the Bill were four in number. One was that in the 
event of an electric lighting order operating within the limits of 
any special district within the county being obtained, the expense 
of providing the electric light should be charged, not upon the 
county as a whole, but upon the special district which was bene- 
fited by it. The second purpose was to entitle the county autho- 
rities to delegate eertain of their powers to the District Committee 
who are the local authority for lighting and other purposes in the 
special district, and there should be reserved to the County Council 
the power to borrow money. The third purpose was to enable the 
County Council to enter into agreements with reference to the use 
of electricity in connection with refuse destructors; and the last 
purpose was to give authority to appeal to the Secretary for Scot- 
land to get a certain rate, authorised by the Act of 1894, to be levied 
for the purpose of lighting, scavenging and public baths, increased 
if it be too small. 

Proceeding, counsel stated that the County Council had been 
approached by Cambuslang special district for electric lighting; 
at the same time the question of the disposal of the refuse of Cam- 
buslang became pressing, and it was thought desirable to erect a 
destructor. Inquiries showed that it would be wasteful and 
extravagant to put up a refuse destructor without utilising the heat 
generated in providing electricity. The schemes were therefore 
combined, and authority was now asked to carry them out. 

The preamble was proved and the Bill passed. 

On Friday the Commissioners considered the order presented by 
the Hamilton, Motherwell and Wishaw Tramway Co. for the ex- 
tension of their system. The Order was opposed by the Clyae 
Valley Electrical Power Co., the Caledonian Railway Co. and the 
burgh of Motherwell. The Order provided for an extension of the 
tramways sanctioned in 1900 between Blantyre on the west, and 
Wishaw on the east, passing though Hamilton and Motherwell. 
The extensions now asked for were to™ connect the authorised lines 
with Cambuslang to meet the line which is being constructed by 
the Glasgow Corporation; then there was a circular route passing 
through Bothwell, Uddingston, Morsend, Bellshall, Holyton, and 
ending in Motherwell; there was another line extending, that at 
Wishaw to Newmains and Cambusnethan, and a line from Hamilton 
to Larkhall. The total length of the tramways would be abont 192 
miles route length, and about 26 miles of single track. The line 
already authorised was about 84 miles long, and included about 14 
miles of single track. The district proposed to be served had in 1891 
a population of 138,853, whereas in 1901 it had risen to 194,801, an 
increase of about 40 per cent. The district was, in some respects, 
unique so far as Scotland was concerned. It was the centre 
of the coal, iron and steel industries of Lanarkshire, and 
there were, in addition, other industries of a different kind 
which employed a large number of workmen. All the local autho- 

rities, with the exception of Motherwell, were unanimous in giving 

support to these extensions. The undertaking was a commercial 
one, and the promoters were prepared to go on with the construc- 
tion of all the tramways for which they were now asking authority. 

It was agreed that on January Ist, after the order had passed, a 

mileage rate of £50 per mile should be paid to each of the burghs 
through which the tramways would pass. The Caledonian Railway 

Co. hitherto enjoyed a monopoly of the district, and the tramways 

would compete with a different sort of traffic. To a large extent 
the traffic of the tramways would be picked-up traffic, people 
travelling short distances to and from large centres of population. 

As to the opposition by the Clyde Valley Electrical Power Co., 

counsel said it was a question as to the supply of electrical power, 

and he did not. see why local authorities should be prevented from 
obtaining that for lighting p s if it ‘could be obtained within 
their own area. If the Clyde Valley Co., which had not yet com- 
menced operations, could supply electricity cheaper than the pro- 
moters of the tramways, then they would obtain the order. 

Evidence was then heard on behalf of the promoters. 

Mr. McLztxiax, consulting engineer, London aad Newcastle- 
on-Tyne, said he had large experience of electrical tramways 
undertakings. The plans for the proposed tramways had been 
drawn up under his supervision. There were no difficulties in the 
way of constructing the extensions. The gradients were easy and 
the curves moderate. The promoters expected to carry 14 or 15 
million passengers per annum, With a penny-a-mile fare they 
would have a revenue of £60,000 and 4 profit of £24,000, Cross 
examined by Mr. Cuxps, K.C., on behalf of the Caledonian Railway 
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Co., Wrrnuss stated that the capital of the Hamilton, Motherwell 
and Wishaw Tramways Co. was held in London. The people who 
held most of the shares were the British Thomson-Houston Co. 

The hearing was continued on Saturday, May 2nd, when a number 
of officials of the county, and County Councillors, gave evidence in 
support of the extensions. When the inquiry was resumed on 
Monday, May 4th, evidence was again heard on behalf of the 
promoters. 

Mr. Merz, consulting engineer, London and Newcastle-on- 
Tyne, directed his evidence to the petition against the order by 
the Clyde Valley Electrical Co. He thought it wonld. be of very 
great advantage to the communities on the route if they were 
allowed to supply them with electricity for lighting purposes. He 
considered the company could supply electricity for lighting pur- 
poses to the country districts at very little cost if they should be 
asked to do so. The Clyde Valley Co, in supplying energy to 
large users of power, to those who were not to sell again, would have 
ample to do. 

By Mr. Wixson, for the Clyde Valley Co.: They were desirous 
of having powers to supply authorised distributors with power. 
They had already got power to enter into agreement with the 
various districts, and all that was now wanted was power to utilise 
the cables without any question or discussion for the purpose 
of the undertaking. The company were seeking under special 
Clause 10 of the Order for power to supply electrical energy without 
any of the conditions imposed upon the Clyde Valley Co. Witness 
considered that quite right, because they had not a monopoly, but 
the Clyde Valley Co. had a monopoly to distribute power over a 
large area. 

Evidence on behalf of the objectors wa3 heard on Tuesday, on 
which day the Commissioners gave. their decision, finding the 
preamble of the Bill proved. 

The Commissioners afterwards proceeded to consider the order 
promoted by the Glasgow Corporation for the purpose of extending 
the electric tramlines within the city, and taking over the electric 
tramway scheme promoted by the Burgh of Clydebank, and sanctioned 
by Parliament in 1901. The order was opposed by the Caledonian, 
North British, and Lanarkshire and Dumbartonshire Railway Cos. 

(To be continued.) 





PrymoutH CORPORATION BILL. 


Mr. Tzennant’s Select Committee of the House of Commons con- 
tinued their consideration of the above Bill on May 5th, 6th and 
7th. Mr. Balfour Browne, K.C., Lord Robert Cecil, K.C., and Mr. 
C. E. Hutchinson represented the Corporation. The opponents 
were the Devonport Corporation, represented by Mr. Fitzgerald, 
K.C., Mr. H. Lloyd, and Mr. F. Bodily, {and Messrs. Burnand and 
Alger represented by Sir Ralph Littler, K.C. Mr. Boyce watched 
the proceedings on behalf of the Local Government Board. As 
reported in the Exzctrican Review of April 10th, the Bill pro- 
posed to construct a number of tramways and to carry out other 
works, and strong allegations were made as to the financial position 
of Plymouth. The chairman of the Committee then stated that 
they could not pass the preamble of the Bill unless they received a 
recital in it of all the sums of unauthorised capital which had been 
ape. with the allocation of each amount. 

he CHarRnMaN said that since they last met a good deal had been 
done in the way of altering the Bill. 

Sir R. Lirrter contended that it was not the same Bill, 
and the whole thing was in a state of absolute confusion. At 
a special meeting of the Corporation called to discuss the Bill, 
the Mayor ruled all discussion out of order. He submitted 
that the whole thing was playing with the Committee, and conse- 
quently with Parliament. 

Lord Rosertr Crom said there had now been a complete altera- 
tion of the Bill, and the borrowing powers were now much less. The 
new schedules in the Bill were put in at the Committee's 
suggestion. 

Sir R. Lrrrnur said there were £190,000 new borrowing powers in 
the Bill, and in addition there had been transferred from the Bill 
£400,000 for the purpose of getting the power of the Local Govern- 
ment. Board. 

The CHarrnman suggested that it would be as well if the town 
clerk were called to explain the amended Bill, and Mr. J. H. Exxis 
accordingly gave evidence. He was taken by Lord Rossert Cxcin 
through the various schedules in the Bill referring to borrowing 
powers and the present finance of the Corporation. A great deal 
of this had nothing to do with tramway or electric lighting matters. 
Witness admitted that in 1899-00 they expended a large sum for 
which they did not obtain any sanction. They got a loan, but the 
loan was exceeded, and he believed they issued stock for the extra 
sum. In 1894 they were authorised to borrow £46,000 for lighting 
machinery and mains, and the extension of buildings £46,000 was 
spent, and the Order under which it was spent provided that. the 
undertakers “shall,” out of the borrowed sum, lay down sufficient 
distributing mains for lighting the streets specified. Failure to do 
this-meant a penalty of £18,250 a year, and the Corporation pre- 
ferred to furnish the supply and spend the money they had power 
to spend, but which they had not power to borrow. Electric 
lighting was not contemplated in the Acts of 1870—765, and Parlia- 
ment had not yet created new legislation to meet modern exigencies. 
In 1900 a loan of £20,000 was sanctioned, and in 1902 a loan of 
£29,000 for tramway purposes, The Corporation raised £220,000 
last. year, and this was paid to the Bank where they had an over- 
draft of £196,000, The banker then set that money against the 
whole account. 


Mr. Lioxp: The result is that when your loans are raised there 


is no means of ascertaining whether the money has been spent for 
the parposss for which you salsed the loan #—lians is not. 





aemeet 


Mr. Luoyp proceeded to examine Witness as to money spent for 
tramways and the widening of Hyde Park Road, with the view ig 
showing that these accounts were purposely mixed up. : 

Replying to the Cuarrman, Mr. Luoyp said the reason he asked 
the questions was because he wished to ask the Committee afterwards 
that if they allowed money to be raised for tramways they should 
limit the amount to what might be required for such purposes alone. 
His contention was that the Corporation were reserving for the 
Local Government Board in the future all the necessities, and were 
appealing to the Committee for the luxuries. If they got the 
£400,000 of luxuries now they must get the other £400,000 of 
necessities from the Local Government Board, and on the top of a 
million and a half of debt they would have another £400,000, 

Wirnzss said they owed roughly a million and a half, but they 
had assets of £2,100,000. 

Mr. Luoyp suggested that a clause should be inserted in the Bill 
appointing a Government auditor to go into the accounts. That 
was done in the case of Tunbridge Wells. A long discussion 
followed on this point. 

After an adjournment, Lord R. Cecil brought up some clauses ag 
to the auditing of the accounts, bat Mr. Boyce, on behalf of the 
Local Government Board, did not favour them. A private con- 
ference took place between the Committee and Mr. Boyce, and the 
chairman afterwards announced that the Committee had decided to 
pass the preamble of the Bill, subject to the Government andit as 
set forth in Sec. 272 of the Tunbridge Wells Improvement Act, 
including the latter portion of that section which provided for the 

nalty. 
sik R, Cron, after consultation with the Plymouth Corporation 
representatives, said his clients felt that this was a serious matter 
for them, and they would like to have the opportunity of consider- 
ing it before going further with the Bill. He asked the Committee 
to adjourn for a week, so that the Town Council might be 
consulted. ; 

The Committee decided to further adjourn the Bill for a week. 

On May 14th Lord R. Czcin, K.C., stated that the Plymouth 
Corporation had considered the matter, and a clause had been 
drafted to carry out the views of the Committee. He, however, did 
not bring up the clause, and the Corporation declined to father itin 
any sense. 

Sir R. Lirrizr, K.C., who appeared for certain opposing rate- 
payers, failed to understand what. was meant by the Corporation 
taking no responsibility. He asked thatifthe Bill were withdrawn 
the clause, at all events, should go forward. 

The Cuarrman thought the Committee could not prevent the Bill 
from being withdrawn. The Committee were willing to take re- 
sponsibility for the clause, but they were anxious that the Bill, 
which was important from many points of view, should not be 
dropped. 

Lord R, Czort said he was not in a position to give any pledge. 

The Cuarnman said the Committee were disappointed that the 
promoters would not give an undertaking that they would proceed 
with the Bill. It was a Bill full of interest, and it seemed to him 
very important, in the interests of Plymouth itself, although the 
ratepayers must be the best judges of their own interests. 

Lord R. Cxct said he was acting entirely on the instructions of 
his clients. He felt it was a valuable Bill, and no doubt the 
observations of the chairman would be considered. 


The preamble of the Bill was then found proved and the clauses _ 


adjusted. 





Norra-Wxstean Evectrricity aND Power Gas BILL. 


Tue Select Committee of the House of Lords, presided over by 
Lord Glenesk, recently considered the above Bill. It is the first 
project of the kind which has been before Parliament, inasmuch a, 
in addition to supplying electricity for power purposes, 
company propose to supply gas also. The proposed capital of the 
company is £1,500,000, with borrowing powers of £500,000, and 
the area of supply extends over Cheshire, Flintshire, Denbighshire, 
and parts of Derbyshire and Staffordshire. Mr. Balfour Browne, 
K.C., Mr. Fitzgerald, .K.C., Mr. R. Wallace, K.C., Mr. J. W. Greig, 
and Mr, ©. Edwards appeared for the promoters, Mr. C. F. 
Pritchard appeared for the Corporations of Stoke, Burslem, 
Macclesfield, Longton, and Crewe; Mr. H. Gregory for the Hanley 
Corporation ; Mr. Harper for the Altrincham Gas Co.; Mr. E. 
Lloyd for the Stockport Corporation; Mr. Ram, K.C., for the 
Stalybridge Corporation; the Birkenhead Corporation by Sir 8. 
Littler, K.C., and Mr. H. Lloyd; the Stalybridge, Hyde, Mossley, 
and Dukinfield Tramways and Electricity Board by Mr. Wedder- 
burn, K.C., and Mr. A. V. Frere; and a large number of other local 
authorities by the Hon. F. Thesiger. 

Mr. Batrour Brownz, K.C., in opening the case for the pro- 
moters, said that the company proposed to supply electricity and 
power or Mond gas over & very wide area. . The influential syndi- 
cate at the back of the Bill represented every variety of tra 
The area of the district proposed to be covered was 2,000 square 
miles, and the population was 14 millions. The generating stations 
would be at Runcorn, Macclesfield, Ruabon, and Stone, but it was 
hoped that other stations might become necessary in fature. There 
had been no fewer than 49 petitions presented against the Bill, bat 
a large number of opponents had been settled with, including four 
County Councils and six railway companies. A number of local 
authorities were asking to be left out of the area of supply, but he 
contended that when corporations became traders they became. 
subject to the competition of traders. The Bill provided that the 
company should not énter into competition with any local authority, 
who were the authorised electric lighting undertakers in the dit 
trict, bat the-company could, of course, supply a manu’ 
and if such manufacturer chose to use some of that for 
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there was nothing to prevent him. The company had to gain the 
consent of the local authorities to come into their districts, but this 
was not to be unreasonably withheld. If it was so unreasonably 
withheld, it would be open to the Board of Trade to dispense with 
the consent. In the area there were 99 local authorities, many of 
which had powers for the supply of electricity, but their works 
were chiefly laid out for lighting purposes. 

There was a large number of opponents, including many gas 
companies, in the area proposed to be supplied by the promoters. 

Mr. W. A. Humpseny, the engineer for the Sonth Staffordshire 
Power Gas Co., spoke on behalf of the Bill. He said that at present 
they had not bad any experience of the distribution of Mond gas over 
a large area. Natural gas had been carried, under pressure, as far 
as 16 miles. 

Cross-examined by Mr. WeppErsurn, K.C.: He wished to show 
that there was no precedent for the supply of both gas and 
electricity by the same company. 

Mr. Frrrantt, of the Midland Power Co., Wolverhampton, said 
that it was a great advantage for one company to supply gas and 
electricity. “fe approved of the proposed scheme. 

On 11th i..st, Mr. Humparey was re-called and cross-examined 
on behalf of the North Wales petitioners. The cross-examination 
was main!y 01 the financial side of the proposed scheme. 

Mr. £. M. Lacey, C.E., gave evidence in support of the scheme. 

The ne? t witness was Mr. Jonn Srayzon, the originator of the 
scheme. He said that it was at first intended to confine the area of 
operations ts Staffordshire and Cheshire, but in accordance 
with the =xpr2ss wishes of manufacturers, they had extended the 
area. 

Mr. THRE: FALL, a chemical expert, spoke as to the suitability 
of aan za8 for gas engines. The gas could easily be measured by 
a meter. 

Mr. H. BLunpDELL, engineer to the Cheshire Lines Committee, 
Mr. Witcook, engineer to the Wirrall Railway Co., and a number 
of other railway managers and engineers gave evidence on behalf 
ofthe Bill, 

On 12tb in st. a large number of manufacturers from the Midlands 
gave evider -e. 

Mr. Tucas W. TwyrForp, chairman of Twyfords, Ltd., of 
Hanley, sr d that he had made careful inquiry into the use of 
electrical aid gas power. There would be a great saving in the 
pottery inc. stry if gas heating were substituted for coal. 

Mr. Lac y was recalled, and gave additional evidence in support 
of the Bill. 

After a number of other witnesses had been examined, Mr. 
Paau addv ssed the Committee on behalf of the opposition, and 
called a n' mber of witnesses in support of his case, including Mr. 
Corbett Woodall, Mr. Charles Hunt, and other gas experts. 

On 13th inst. the first witness was Mr. Huszrt Poorry, the 
manager of the Stafford Gas- Works, who said that he thought the 
competition between the companies would be very keen. 

Mr. Pyz, manager of the Chester Gas Co., spoke as to reduced 
prices charged for gas by his compafy and others. He didn’t think 
that the Bill would benefit anyone. 

Mr. ALFrrep Gitx, Town Clerk of Birkenhead, was then called. 
In his opinion it was incompatible that one company should supply 
both gas and electricity. 

Sir Rar Lirrnzr then addressed the Committee on behalf of 
the opposition from Birkenhead, and complained that the Bill as 
originally presented gaye the promoters power over an area of 
2,000-sq. miles. 

Mr. Horatio Luoyp then opened the case for the Stockport 
opposition. He contended that the scheme was incomplete. 

Other counsel having spoken in opposition, Mr. Bacrour Brownz 
addressed the Committee again on behalf of the promoters. 

The _toom having been cleared, the Committee conferred for 
some time, at the end of which the Cuarmman announced that the 
Committee found the preamble proved, subject to certain con- 
ditions and modifications. With regard to the area, it was 
decided to allow it as a whole, and not to exclude the boroughs 
within it. 

Clauses have still to be considered. 





Wakefield and District Tramways.—A Select Committee of the 
House of Lords, presided over by Lord Clifford, had before it on 
14th inst. the Bill of the Wakefield and District Tramways Co, Mr. 
Lewis Coward, K.C., who appeared for the promoters, said that the 
object of the Bill was to extend the system already authorised by 
the Light Railway Commissioners. The new tramway proposed 
would run between Wakefield and Dewsbury, and East Ardsley 
and Tingley. The estimated cost of the tramway, which would be 
run by the overhead trolley system, was £64,000. The promoters 
oo to raise £100,000 new capital, with the usual powers as to 
2s. The Lancashire and Yorkshire Railway and the Great 
eeeee Railway Co. were appearing in opposition to the Bill on 
the ground that the tramways would enter into competition with 
them, but he should ask the Committee to say that there was 
nothing in the opposition, as the district proposed to be served was 
not at present adequately served by the railways. In the districts 
through which the proposed. tramway would pass the local authorities 


were in favour of the bill. The Mayor of Dewsbury, Mr. E. Kilburn, 


giving evidence for the promoters, said that the Dewsbury Town 
Council were unanimous in supporting the scheme. ‘They felt that 
the tramways were needed for the public, who could not be pro- 
perly served by the railways. In cross-examination, witness said 
that by a working agreement with the light railway companies, the 
proposed tramway would give the town through communication 
with Bradford, Haddersfeld, Leeds, &., which would be 
of great value to the public. Several other local witnesses were 





called in favour of the scheme. Mr. Balfour Browne, K.C., as 
representing the Great Northern Railway, argued that the proposed 
tramway would be against the spirit of the Light Railways Act, 
and the Light Railway Commissioners had already refused their 
consent to the scheme on that ground. The Chairman announced 
that the Committee did not consider the preamble of the Bill 
proved, and it was therefore rejected. 

London County Council Tramways Bill.—Continuing the considera- 
tion of this Bill, the Committee next considered the proposed acquisi- 
tion of land in Pulford Street, Pimlico, on the Grosvenor Estate. The 
land is for the construction of a generating station for the supply of 
electrical energy to certain portions of the Council’s tramways. 
This section of the Bill was opposed by the Westminster City 
Council, the trustees of the Grosvenor Estate, and the Duke of 
Westminster. Mr, Young, the chief valuer to the L.0.C., gave 
evidence as to the cost of the land proposed to be acquired. He 
valued it at £64,000. The opposition to the scheme was then 
heard. Mr. Blennerhassett, K.C., for the Westminster Borough 
Council, said that his clients were to be burdened with the proposed 
generating station, but there were no benefits for them to derive 
from it, There was not a mile of tramway in the City of West- 
minster to be served by the station. However, if every precaution 
were taken that no injury or inconvenience should result from the 
station, the Council were willing to accept it. Mr. Erskine 
Pollock, K.C., for the L.C.C., said he was willing to strengthen the 
clauses of the Bill, so that every reasonable protection should be 
afforded to Westminster. The Committee found this part of the 
preamble proved, subject to a clause being inserted for the pro- 
tection of the Westminster City Council. The. Committee then 
considered the proposal to acquire land for the widening of 
Southampton Row from Vernon Place to Bloomsbury Place. The 
only opposition came from the owner of No. 34, Bloomsbury Square, 
Mr. P. F. BR. Saillard. Mr. Young said that the cost of the 
widening would be £193,000. This part of the preamble was then 
declared proved. The Committee then approved of a proposed 
widening of a road at Woolwich, and the preamble of the Bill was 
found proved, and clauses were considered. 

Stroud and Cheltenham Tramways Bill,—Sir Lewis McIver has 
presented the following report tothe House of Commons from the 
Committee which considered the above Bill :— 

That the Bill authorises the construction of tramways and other works in the 
County of Gloucester. That in pursuance of Standing Order 1454 report 
from the Board of Trade was laid before the Committee with reference to the 
rates and charges proposed to be authorised by the Bill, from which it appears 
that the rates and charges are not in excess of those usually authorised by 
Parliament in respect of similar undertakings. The Committee sanctioned the 
powers enabling the company to provide and run omnibuses and motor-cars, or 
motor-cars run on the trolley system without rails in connection with the tram- 
ways, making the tolls and fares to be taken for the use of motor-cars worked on 
the trolley system subject to the same statutory limitations as the charges for 
the use of the tramways. That a reportfrom the al Government Board was 
referred to and considered by the Committee, and the Bill has been amended in 
accordance therewith so far as the Committee considered necessary. As to 
Clause 88, a new clause which had been agreed with the local authorities had 
been inserted. The powers of the local authorities to ran omnibuses and motor- 
cars in the event of their purchasing the tramways in their respeetive districts 
were limited to their own particular districts. In Clause 51 provision was made 
that the design, ber, and position of the posts, &c., to be erected in the 
streets shall be subject to the approval of the local authority. As to Clause 74 
the definition of local authority has been extended to the Rural District Council. 
The Board’s recommendation as to the vesting of the widened portions of the 
roadways was complied with. The local authorities have concurred in the pro- 
visions of Clause 78. That there are no other circumstances of which, in the 
opinion of the Cc ittee, it is desirable that the House should be informed. 


Wellingborough and District Tramroads Bill.—Sir Wm. Holland’s 
Select Committee of the House of Commons had this Bill before 
them for several days last week. Mr. Moon, K.C., for the pro- 
moters, said that the Bill was promoted by the British Electric 
Traction Co. It was proposed to abandon a part of their Act of 
1900, and to substitute a piece of line, which would cross the London 
and North-Western Railway Co.’s line on the level near Higham- 
Ferrers. The line which it was proposed should ibe abandoned 
would have crossed the railway by a bridge. The London and 
North-Western Co. strongly opposed the Bill, and a number of 
witnesses were called in support of the opposition. Sir Frederic 
Harrison, the general. manager of the London and North-Western, 
was among the witnesses called: Mr. J. A. F. Aspinall, the general 
manager of the Lancashire and Yorkshire, said that he considered 
that if the Committee allowed the proposed line it would create a 
dangerous precedent. It was a most undesirable thing for an 
electric tramway to cross an ordinary railway on the level. Cross- 
examined: His company was opposing the creation of all new level 
crossings as a matter of principle. Major-General Hutchinson, late 
of the Board of Trade, was called in support of the opposition. Mr. 
Moon, for the promoters, said that they were quite willing to be 
placed in the hands of the Board of Trade in regard to the method 
of working the i After conferring, the Chairman announced, 
and the Committee found, the preamble cf the Bill proved, subject 
to the requirements of the Board of Trade ‘being met, both with 
regard to the safety appliances and also the manner of crossing the 
railway. 

Great Northern, Piccadilly, and Brompton Railway (Various 








‘Powers) Bill.—This Bill was before the Deputy-Chairman of the 


House of Commons on the 14th inst. as an unopposed measure. 
The preamble was found proved, and the Bill ordered to be reported 
to the House.- Reporting to the House on this Bill, the Deputy- 
Chairman states that it -is by the Bill to authorise the 
payment of interest out of capital during the construction of the 
authorised works, but it was proved to the Committee that such 
power would tend to facilitate the raising of the capital, eg 
the additional capital proposed to be authorised by the Bill, 
the Committee consequently allowed it. 

Baker Street and Waterloo Railway (Transfer)—The preamble of 
this Bill was on the 14th inst. found proved by the Chairman of 
Ways and Means in the House of Commons, and the Bill was 


reported for third reading. 
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Electric Lighting Provisional ‘Order (No. 6) Bill.—On 14th inst. 
this Bill came before the Deputy-Chairman of the House of 
Commons, and passed a farther stage of an unopposed measure. It 
confirms Board of Trade Orders to Bexley, Bridgewater, Bromley, 
Hendon, Huddersfield, Leatherhead and district, Prestwich, Stroud 
and Whitchurch and Pangbourne. 

Electric Lighting Provisional Order (No. 5) Bill.—On Monday 
this Bill, confirming certain provisional orders granted by the 
Board of |Trade under the Electric Lighting Acts, came before Mr. 
— the Examiner, and standing orders were found to be com- 
= with. The areas affected are as follows:—Abersychan, 

verley, Falmouth, Horsforth, Launceston, Maesteg, Walton-upon- 
Thames, Warmsley, Whickham, Wigan. 

Beckenham Urban District Councti Bill.—This Bill was before the 
Police and Sanitary Regulations Committee of the House of Com- 
mons last week. The chairman of the Committee is Mr. Heywood 
Johnstone. The promoters of the Bill were represented by Mr. 
Balfour Browne, K.C., Mr. Fitzgerald, K.C., and Mr. Vesey Knox. 


Mr. Fitzgerald, in opening the case for the promoters, said that the - 


Bill proposed the construction of three lines of tramways to be 
worked by electricity. The conduit system would be adopted. The 
cost was estimated at £55,000. Certain street widenings which 
would be carried out would cost £31,000. The Council had entered 
into an agreement by which they were to construct the lines at the 
expense of the British Electric Traction Co. It was ery that 
the lines should be leased to the company for a period of 28 years, 
at such a rental as would secure the Council a profit of about 
£20,000 during that period. The tramways would be handed over 
to the Council free of charge at the end of that period, when they 
would be worked as a municipal undertaking, or the Council would 
grant a fresh lease. Opposition to the Bill came from the South- 
Eastern and Chatham Railway Co., and Mr. Vincent Hill, the 
general manager of that company, called in support, said that the 
present communication with Beckenham was adequate for the needs 
of the district. After a short conference, the Chairman announced 
that a majority of the Committee found the preamble of the Bill 
proved so far as related to the framways. The Committee, how- 
ever, was of opinion that the interests of Beckenham should be safe- 
guarded to the extent that the line from the Penge to the Lewis- 
ham boundary should not be made unless there was a certainty 
that the tramway from the Lewisham boundary to High Street, 
Sydenham, should be made. The Lewisham and Sydenham tram- 
ways, if made, should be included in the lease to the Traction Co. 
Clauses were then considered, and the Bill was reported for third 








CORRESPONDENCE. 


A “Shocking ” Leak. 

I have had rather a curious experience, which, perhaps, 
may interest your readers, and at the same time I would be 
glad to know if any of them have had a similar experience. 
One of the joints on the main steam pipe blew out, but as 
the flanges were supported by a stay, the rush of steam was 
diverted, as shown on the rough sketch I enclose. 

On touching flange marked © on the same line of piping 
I got a rather severe electric shock, and on holding a large 
pair of smith’s compasses, with one leg in the rush of steam 
and the other near the flange, I got a spark 4 in. long. On 
wetting my finger and touching the flange I got a spark 
of in. I tested the pipes, &c., at different points with the 
galvanometer, but it showed nothing except with one ter- 
minal in the steam and the other on the flange, when it 
vibrated a little. On shutting the steam off and remaking 
the joint, all signs of electricity disappeared. 

At a meeting of the Association of Engineers-in-Charge, 
of which I am a member, I showed the sketch to Mr. Davey 
. and other members, also to Mr, Broadbent, our electrical 
lecturer, but none of them had ever seen anything of the 
sort ; Mr. Broadbent, however, reminded us of Armstrong’s 
experiments on the subject. 


Constance Road Workhouse, 
East Dulwich, 8.E. 


[The phenomenon observed by our correspondent is, of 
course, the well-known Armstrong effect, as stated by Mr. 
Broadbent.—Eps. Exxc. REv.] ; 


D. M. Nicoll, Zagincer. 





Shunt Losses in Meters. 


I should like to call attention to a matter which is fre- 
quently misrepresented, or, rather, misunderstood. The 
primum mobile of my remarks is a statement on p. 203 of 
Mr. Aspinall Parr’s recent book on “ Electrical Engineering 
Measuring Instruments,” to the effect that, if it be assumed 
that there is a continual loss of 8 watts in the meter shunt 
coil, the loss for one year will be 26°28 units, which, at.5d. 
per unit, equals 11s. nearly per annum. ‘The author has 





a 


fallen into the usual error of computing the loss on the basis 
of the sale price of energy instead of the cost price. This 
latter is very low, since meter losses do not imply additional 
plant, mains, or staff, so that the only cost which can he 
debited to the meter is that. of the coal, oil, &c., used in the 
generation of the lost units. If this be taken at 1d. per 
unit, the loss to the supply company is reduced to 2s, 2d, 
per annum—a very different figure. 

The author then goes on to say that :—“ A little con- 
sideration will show that the consumer pays for the wasted 
energy if the fine wire circuit is across the mains on the 
lamps’ side of the main coils and the supply company if it 
is connected on the «posite side.” With the latter state- 
ment I concur, but I am afraid it would take a very great 
deal of consideration to find how the consumer is going to 
pay for the shunt k.ss-s, except during the three or four 
hours when he is using the light. Mr. Parr does not men- 
tion how the wasted eneigy is to be registered. I think it 
is rather a great deal t expect of, say, a 10-ampere meter, 
that its starting current: shall be something like ‘01 of an 
ampere, 1.¢., ryoo Of fril load. . 

Incidentally I should like to agree with Mr. Parr that, to 
be a commercial success at the present day, a meter should 
be simple, accurate, cheap, and free from failure. 


Highbury Park, May 16th, 1903. 


R, A. 





Cheap Work. 


Will you kindly allow me-to ask your reade.s through 
your valuable paper if they can beat this record for clfeap 
work :—A certain Manchester firm has offered to yire, com- 
plete with pendants, switches, lamps, &c., 6-rcon <d houses 
in Ealing for £3 10s., eight lights in each house, 

Ealing. 





Municipal Electricity Undertakings. 


I have read your article in the current issue of the 
ELECTRICAL REVIEW on “ Municipal Electricity Under- 
takings,” by a ‘‘Consulting Engineer,” and whilst leaving 
the svandness or otherwise of his gloomy views on the sub- 
ject to more capable hands than mine, I must take exception 
to one of the instances as quated on which he builds up his 
case. In Table 1 the second town mentioned is Ashton- 
under-Lyne, and the figures given are supposed to represent 
the resuits of that Corporation’s working for the year ending 
March, 1902. It is stated that the loss shown on the 
balance-sheet was £907 7s. 2d., which is absolutely in- 
correct, there being a profit of £277 14s. Od. How far 
‘Consulting Engineer’s” other figures are correct or in- 
correct, I have not troubled to find out. I shall be glad if 
you will insert this correction in your next. 

N. Appelbee. 

Corporation Electricity Works, 

Ashton-under-Lyne, 
May 19th, 1903. 





As engineer of one of the much-abused stations 
mentioned in your article on Municipal Electricity Under- 
takings, I cannot help sending you a small contribution 
for your next issue. 1 think it would have been as well 
if your correspondei:t had made a closer examination of 
the accounts he givs. For instance, although a loss of 
£378 was shown in the Dewsbury Corporation electricity 
accounts, £270 of th’3 was accounted for by the reduction 
in charges for current, and new consumers not appreciating 
this soon enough. Ako 4,500 units, representing a sum of 
£75, were supplied “fie” to the public library ; and £301 
was debited to us as cur share towards the upkeep of the 
town hall, as it is a rul: of this Corporation that all their 
revenue earning departwents pay a share of the town hall 
expenses of maintenance, &c. Also the other departments 
of this Corporation are allowed yard room on our premises, 

Since these works started we have paid £2,050 towards 
the up-keep of the town hall, and supplied current equal t 
£635 to the public library, free of charge. It has always 
been the intention of this department that when there was & 
sarplus it should be devoted to a depreciation fund, but 
while the revenue is taken away in this form it is impossible 


for a small undertaking to do everything. 
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These works are now in their ninth year of running, and 
I cannot agree with your correspondent that the plant will 
all have to be scrapped in another year’s time. 

Surely the municipal undertakings are better off, as 
regards depreciation, by having to pay sinking fund charges, 
than a good many companies who have a comparatively 
small amount put away as reserve fund; in fact, I can only 
find two companies who have allowed anything like the 
percentage mentioned in your article. However, I am 
pleased to say that the loss of £378 has this year been 
turned into a profit of £292; this will go towards reducing 
the debt of last year, and so our depreciation fund will be 


delayed yet another year. 
R. H. Campion. 


Electricity Department, Dewsbury, 
May 19th, 1903. 








SOUTH AFRICAN NOTES. 


— 


(From our SPECIAL CORRESPONDENT AT JOHANNESBURG.) 


a, 





April 27th, 1903. 


Salisbury, B.S..A.—The town engineer, at the last meeting of the 
Council, submitted lengthy specifications with regard to the elec- 
tric light, water and tramway schemer, which were referred to a 
special committee for consideration. 

Standerton, Transvaal.—Before taking any further action with 
regard to the electric lighting of the town the board has decided 
to purchase four Welsbach incandescent lampe, and submit them to 
an exhaustive test in the market square. 

Capetown, C.C.— The report of the Streets and Depé's Committee 
of the Capetown Tramway Committee, to be submitted to the Town 
Council this week, recommends certain alterations in the present 
arrangements for the better working of the tram service. 

Krugersdorp, Transvaal.—Telephonic communication in Krugers- 
dorp and other places will shortly be an established fact. Telephone 
poles are now being erected through the town, and it is expected 
that before long the preparations will be completed. 

Middelburg, Transvaal.—The Director of Public Works, in a letter 
to the Health Board, states that, with reference to the electric 
lighting scheme, the systemi of charging proposed by Messrs. Joner, 
Stableford & Co., the contractors, means that every lamp in a build- 
ing would have to burn on an average for 14 hours per day for a 
month before the consumer could take advantage of the reduced 
tariff. This method, he says, will be quite fair to the small private 
ecnsumers, but there would be little advantage to be gained by the 
large consumers having a large number of lights scattered over the 
premises. In Johannesburg,where the same system is in use, 60 
Per cent, of the total number of lights installed is taken as the 

sis. 

Pretoria, Transvaal.—The Government has replied to the Town 
Council concerning the clectric light and tramways for Pretoria as 
follows :— 

In pursuance of the consultation held at this office on 8rd inst. by the Colonial 
Sccretary, Colonial Treasurer and the Director of Public Works with the Chair- 
man and Finance Committee of your Council, I have the honour to inform you 
that the report on Electric Light, Power and Tramways, submitted by your 
Council, is receiving the careful consideration of the Government. Before pro- 
ceeding with the matter, however, I am to request that your Council will obtain 
&report from Messrs. Mordey & Dawbaro on certain technical questions set 
forth in the memorandum of which the Director of Public Works has provided 
you with a copy direct, 

The Lieut.-Governor understands that the Council is negotiating with the 
Pretoria Lighting Co. on the subject of the municipalisation of its functions. 
Iam directed to state that His Excellency, while unable to furnish from the 
sources at the disposal of the Government the funds requisite for carrying 
through this proposal, is prepared to sanction it, providing that the ratepayers 
of Pretoria, through their elected representatives in the Town Council, as it is 
hoped shortly to constitute it, declare in favour of such a proposal, and that the 
Town Council can obtain a loan for the ree of giving effect to it. 

With regard to your negotiations with the Pretoria Tramway Co., in the 
course of which you have made an offer of £88,068 5s, 7d. for the purposes of 
expropriating the interests of that company, I am directed to state that the 

ernment is prepared to advance this sum for the above-named purpose 
should the offer Le accepted. 

In this connection I am directed to request that the Council will prepare and 

submit to the Government for its consideration a draft of a Bill enabling the 
municipality of Pretoria to raise money for capital expenditure on loan. 
The Finance Committee of the Town Council recommends :—That 
the Colonial Secretary be informed that, so soon as the Council 
receives a reply from Messrs. Mordey & Dawbarn, its purport will 
be communicated to the Government, That the Conncil intends to 
embody in an amendment to the Pretoria Municipal Ordinance, 
1903, which is now being drafted at the request of the Attorney- 
General, powers to raise money for capital expenditure on loan. 


Laas 


Electrical Iluminations,—With reference to our note 


last week, we are asked to explain that the electric illuminations 
“t8t. Louis Exposition will be on the system which is known in 
this country as the E.L.B. system. We learn that this system was 
adopted for the official illuminations in Paris on the occasion of the 
Te visit, and it was also in use for illuminative purposes at 
Mee and Glasgow last week in connection with the Royal 


* 
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BUSINESS NOTES. 


Electrical Wares Exported. 
Weg mnpina May 20rx, 1902. | Waex mnping May 197, 1903. 
Alexandria .. ee -. Value £51 Adelaide... - -» Value £50 
Amsterdam ve ae oo VS Alexandria .. os ae be 21 
Auckland. Elec. cars .. eo» 7,851 Amsterdam .. ie we «- 188 
Bilbao cs ee = Pr ee Arica. Teleg. mat. 4s aie 29 
Calcutta ° we ae -- 160 Auckland .. we ica Pe 15 
of Teleg. cable .. . 8,250 Bangkok. Teleg. mat. .. ve 77 
” Teleg. wire .. oe a7 Bluff .. aX ov ee oh 77 
Cape Town .. <3 . e- 3,119 Bombay oe oa ae eee | 
” Teleg. mat, eae Buenos Ayres , Ke .-. 208 
Channel Islands .. pa fers €5 Calcutta .,. ve oe oo Ot 
Christchurch ea RS oo 8 Cape Town .. ee a6 és 46 
Colombo .. r ve ir 60 ” Teleg. mat... ea 
“ Teleg.mat. .. .. 101 | ChannelIslands, Teleg. poles 86 
Durban ee ee es -- 829 Constantinople .. is oo, an 
East London ee ee .. 1,366 Delagoa Bay ee 3 .. 1,017 
Gibraltar .. ea on -€ 62 Durban ee ee »- 709 
Hong Kong .. Pe “a os ae East London ec ec «- 688 
Madras be a ‘f es 216 Flushing .. a es se 2 
Melbourne .. ae AS: +. 1,005 Gibraltar .. ee ae oe 
North Atlantic. Cable.. +. 1,100 Kobe .. Ar $e os on ae 
Ostend ee ee we es 20 Libau.. in ee se os, 
Port Elizabeth .. Mi co ae Madras. Teleg. mat. .,. ac oe 
Rosario ed es ¢e ee 85 Monte Video Sw ae ie 49 
St. Petersburg .. ak ee 15 Penang ee ee on oo 200 
Santos. Teleg. mat. .. -- 260 Perth .. on ee we oe 481 
Shanghai. Teleg. apparatus .. 80 Port Elizabeth .. * -- _ 394 
Singapore .. ee ee és w Teleg. mat. .. 1,309 
ne ve te es -- 1,269 Rotterdam. Teleg. wire we 12 
Wellington .. ied oe oo ke St. Petersburg. Teleg. cable .. 66 
rf Teleg, mat. ee 1,422 Sekundi. Teleg. mat. .. at 20 
Singapore ee ee ce | 267 
Sydney a oe oo ee 83 
Wellington .. Be oa «- 1,580 
Total «. £22,480 Total .. £9,185 


Foreign Goods Transhipped. 


Buenos Ayres, Teleg. poles. Value £252 Melbourne. Telephones Value £360 
New York, _ Elec. goods -- 280 


Total .. o. £482 


Books Received.—Journal of the Institution of Electrical 
Engineers, No. 161, Vol. 32. Contents: “The Nernst Lamp,” by’ 
J. Stottner, and discussion thereon; inaugural local addresses at 
Newcastle, Birmingham, Manchester and Leeds; “ Experiments on 
Synchronous Converters,” by W. M. Thornton; “ Railway Block 
Signalling,” by J. Pigg; “Motive Power Supply from Central 
Stations,” by R. A. Chattcck; ‘Mean Horizontal and Mean 
Spherical Candle-Power,” by Alex. Russell (original communi- 
cation). London: E. and F.N. Spon. Price 2s. 

“ Mechanical Refrigeration,” by Hal Williams. Whittaker and 
Co., 2, White Hart Street, Paternoster Square, London. Price 
10s. 6d. 

“Simple Scientific Experiments,” by Aurel de Ratti. London: 
Dawbarn & Ward. Price 6d. net. 

“Small Electric Motors,” by T. E. Powell. London: Dawbarn 
and Ward. Price 6d. net. 

“Machinery for Model Steamers,” by P. Marshall. London: 
Dawbarn & Ward. Price 6d. net. 


Liquidations and Dissolutions,—Under the liquida- 
tion of Hands, Ltd, which carried on business in London and 
Birmingham as manufacturers of gas and electric light fittings, 
switchboards, main switches, &., the Official Receiver has now 
issued his report upon the company’s affairs and accounts. The 
assets are valued at £12,999 12s. 2d., and are eubject to debenture 
holders’ claims £10,194 9s. 3d., and to preferential claims of £288 
153. 9d. A balance of £2,516 7s. 2d. is thus estimated to be left to 
meet the unsecured liabilities, which amount to £6,736 2s. 6d., and 
the account. with the contributories shows a total deficiency of 
£39,999 15s, 4d, which is explained as follows :— 


Expenses of carrying on business, viz. :— 





Salaries and wages .. ; -- £10,211 6 9 
Rent, rates and taxes . ee oe ° -- 2,88914 3 
Miscellaneous trade expenses " on -- 6,199 10 6 
Depreciation written off in company’s books 4 
Tate:est on loans es oe ee ee 1,528 19 1 

——_———. £21,556 19 11 

Bad debts written off : as ee as és ae an «a 495 0 8 

Debts estimated to be bad in’ the statement of 

affairs .. te «s <a ae ‘ -» £1,881 4 6 

Less:—Allowances for bad and doubtfuldebts .. 867 0 0 maa 

ee ta ORR CEE , 


Depreciation on property not written off in company’s books :— 
Stock , e as ee res “i o» £6,844 7 


Ps 4 
Machinery ee oe oe ee ws e- 1,227 8 0 
Fixtures .. es ee we <“s . on 81114 0 
Design paints dnd ecsbold propery’? 27” 1408 18 3 
signs, patents and leaseho: roperty.. ee . 
G will ee ve ae ? de ee +. 22,822 16 6 
82,788 12 4 
Discounts and allowances .. oe ee on ee ee 1,490 15 4 
Pxeliminary expenses oe es we és ee ae es 1,18710 11 
£58,488 3 8 
Deduct:—Gross profit .. ve ee ee «. £18,400 8 4 
Difference in books -.. os - oe 00 
18,488 8 4 


Deficiency as per statement of affairs ee . £69,999 15 4 
According to the observations of Mr. G. 8. Barnes, the Official 
Receiver and Liquidator, the winding-up order was made on 
ary. 18th, 1903, on a petition ——s on "February 4th by 
Mesers. E. and ©. Braby, creditors. The statement of affairs shows 
the position of the company on September 8th, 1902, when the 
receiver for the debenture ho. was appointed. It has been sub- 
mitted by A. OC. the managing dlrector, and was on April 
28th concurred in by W. T. Barbey, a director. The company, 
i B 
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which was promoted by A. C. Hands, was registered on March 4th, 
1900, with a nominal capital of £50,000 divided into 10,000 prefer- 
ence and 40,000 ordinary shares, and was formed to acquire and 
carry on the following businesses:—(1) A. C. Hands, Garlick Hill, 
Hatchet. Court and Snow Hill, London, gas and electric light 
fittings; (2) W. T. Burbey & Co., Hatton Garden, manufacturers of 
switchboards, main switches, &c.; and (3) Harold Davis, Stafford 
Street, Birmingham, manufacturer of gas and electric light fittings, 
and to adopt an agreement dated March Ist, 1900, between 
A. ©. Hands, W. T. Burbey and H. Davis of the one part and 
G. H. W. Gale on behalf of the company of the other part. 
This agreement provided for the purchase of the businesses as at 
March 14th, 1900, for the sum of £34,000 payable in fully-paid 
erdinary shares as follows:—A. C, Hands, 30,000 shares; W. T. 
Baurbey, 2,000 shares; H. Davis, 2,000 shares. The company was 
also to pay the liabilities of the respective businesses. The agree- 
ment was adopted by the company at a board meeting held on 
March 12th, 1900, when all the directors were present. None of 
the directors were independent, and the company had no inde- 
pendent advice. No profit and loss accounts were ever prepared 
showing the result of the trading of the businesses taken over, nor 
was any valuation made, the purchase price of £34,000 being fixed 
by the vendors, who were also directors. A. C. Hands’s business 
was commenced by him in 1892, with a capital of £120, and he 
states that he considered it worth £10,000; he also had an interest 
in both the other businesses, and states that the total turnover of 
the three was about £20,000 per annum, of which between £2,000 
and £3,000 was net profit. It was not until some months after the 
company was formed that an account was prepared, which showed 
the position of the company at itsformation. From this account it 
appears that tangible assets of the value of £11,677 3s. 6d. were 
acquired over and above the liabilities, and that consequently 
£22,322 16s. 6d. was included as the value of the goodwill. 
A prospectus was issued in October, 1900, inviting subscriptions for 
10,000 preference shares. On March 23rd, 1900, the company 
allotted to the vendors as fully paid the 34,000 ordinary shares. No 
further allotment took place until May 7th, 1900, when 500 ordinary 
shares were allotted to B. H. Jenkinson, one of the directors. 
According to the minutes of an extraordinary general meeting held 
on October 18th, 1901, the allotment of 150 of the 500 shares was 
cancelled, the payment of £350 which had been made being taken 
as payment in full for the remaining 350 shares, but this name is 
still on the register in respect of the 500. During October and 
November, 1900, 15 ordinary shares were allotted as fully paid to 
F. W. Lucking, in respect of which, however, no contract has been 
filed, and 1,415 preference shares were allotted for cash. The 
board. of directors is as follows:—A. C. Hands, W. T. 
Burbey, H. Davis and George Hands, all of whom joined 
on March 8th, 1900; and W. Kent Lemon, who. joined on 
January 13th, 1902. 3B. H. Jenkinson was also a director 
from March 8th, 1900, until he resigned on September 30th, 1901. 
Except in the case of Mr. Kent Lemon (who was. appointed 
director by the Law Guarantee and Trust Society, the trustees for 
the debenture-holders, and for whom no qualification was required), 
the qualification of a director was the holding of 500 shares. G. 
Hands received his shares as a gift from A. C. Hands, for which 
amount he may be held liable. The 600 shares above nientioned, 
held by B. H. Jenkinson, include the 500 shares already referred to 
and 100 vendors’ shares transferred to him by W.T. Barbey. No 
directors’ fees have been paid except to W. Kent Lemon, who has 
received two guineas for each attendance. A.C. Hands acted as 
managing director at a salary of £1,000 a year, which was after the 
first year reduced to £650; between £500 and £600 is owing to 
him in respect of salary. Burbey received <5 a week as switch 
works manager; Davis, £6 a week as Birmingham works manager, 
reduced for a time to £4 10s. a week; G. Hands, £4 a week as 
traveller, with commission and expenses; and Jenkinson, £500 a 
year as general manager, reduced after the first year to £350. On 
March 23rd, 1900, 44 per cent. first mortgage debentures for £10,000 
were issued to provide working capital, the Law Guarantee and 
Trust Society being appointed trustees for the debenture-holders. 
One of the conditions of the trust deed was that the security should 
become enforceable in the event of the value of the book debts, 
stock-in-trade, and cash in hand becoming less than £22,000; and 
as the balance-sheet as af March 31st, 1902, prepared by Messrs. 
Deloitte, Dever & Co., showed that their value was only 
£20,974 16s. 6d., the trustees on September 8th, 1902, appointed 
Mr. T. R. Ronald as their agent to take possession of the company’s 
effects, and he, through Mr. William Plender, of Messrs. Deloitte, 
Dever & Co., is now realising the assets. He carried on the business 
until February ist, 1903, with a view.to A. C. Hands introducing 
fresh capital to enable the company to pay off the debentures.- As 
he failed to find the money, the Receiver is now realising the stock. 
He does not anticipate that there will be a surplus for the un- 
secured creditors. Accounts were prepared by the company at 
March 31st, 1901, and March 31st, 1902, which showed losses on 
trading of £5,090 Os. lid. and £712 6s. 5d. respectively. Further 
accounts were prepared as from April 1st, 1902, up to the date of 
the debenture-holders taking possession, which showed a profit of 
£650 19s. 9d. A. C. Hands attributes the failure of the company 
solely to the Law Guarantee and Trust Society taking possession 
under the debentures. He states that on September 8th, 1902, 
the assets were more than sufficient to pay all the creditors in full. 


Football.—Mr. J. Brooking, writing to .: fiom Messrs. 
W. T. Glover & Uo., Ltd., wishes to reply to t.e Chlorides’ protest 
which appeared in our last issue, against Glover's being styled 
“the Rugby football champions of the Manchester workshops.” 
Mr. Brooking says that the protest is based on their beating Glover’s 
second team in the Swinton workshops competition, numbering 27 
clubs, The Broughton Rangers’ competition, which Glover's won, 


had 108 clubs entered. Glover’s entered for each competition, and 
having to play the semi-finals of both on the same day, chose their 
best team for the more important Broughton competition, and sent 
this second team to play Irlam Soap Works at Swinton. Farther, 
while Chloride only drew with General Electric, Glover's beat Brad- 
ford Iron Works decisively, who themselves beat General Electric, 
Again, Glover's scored 87 points against 3 scored by opponents at 
Broughton. On form, therefore, Glover's are the best workshop 
team in this district. — 

We cannot spare space for anything further relating to this matter, 
The only thing is for the rival clubs to fight it ont on the field. It 
will never be settled on paper to the satisfaction of both parties,, 


Imports. of Foreign Electrical Plant.—Returns 
just issued show that the imports of foreign electrical machinery 
into this country last month, reached a total of only £38,768, as com- 
pared with £56,470 in the preceding month. Of electrical goods 
and apparatus, the imports amounted to £61,864, as against 
£67,999 on March last, and £65,363 in April, 1902. For the first 
four months of the current year, the value of the imports of elec. 
trical machinery is given as £223,039, and those of electrical goods 
and apparatus as £232,898, the latter showing a slight increase over 
the corresponding period of last year. 


Litholite.—We, have received from Messrs. Hunt & Hess, 
of 3, The Grove, Hackney, N.E., some well-finished samples of switch 
handles, bushes, &c., manufactured by them in the above material, 
Litholite possesses a high insulation resistance, and since its intro- 
duction last year, has been in considerab'e demand. The goods are 
supplied moulded ready for use, obviating the necessity of any 
further machining to size, and the firm issues hand sheets con- 
taining dimensioned sketches of a large selection of: standard 
handles, bushes, &c., which will be found very convenient for 
reference. 


For Sale.—Messrs. Fuller, Horsey, Sons & Cassell will 
on June 9th sell the stock of electric and gas fittings, also plant and 
machinery, of Messrs. Hands, Ltd., of Garlick Hill, E.C. See our 
advertisement pages to-day for particulars. 


Bullecks Don’t Cut Prices.—Messrs. Bergtheil and 
Young, of 12, Camomile Street, E.C., who represent the Bullock 
Electric Manufacturing Co. of America in this country, have sent us 
a copy of an excellent parody penned by one of the Bullock Co.'s 
technical “spell-binders.” It is “An Oration Over Low Prices,” 
and may interest some of our readers. “J.H.C.B.’ may regard this 
as an American invasion. He must look to his laurels. 


Friends, Patrons, Purchasers, 

Lend me your ears. 

I come to raise the prices, not to cut them. 

The evil that cut prices do lives after them, 

The good is a delusion and a snare. 

Our worthy rivals have told you 

We are avaricious. 

If it were so, it were a grievous wrong, 

And grievously have these same rivals answered it. 
Here without leave of G.E. and the rest, 

Though surely they are honourable men, 

Come I to speak of prices and of goods. 

You all do know our motors, 

I need not speak of their intrinsic worth. 

Bszhold what rents our envious rivals make, 

Cuts which themselves reveal inferior goods, 

Unable to compete on points of worth, 

Yet plainly they ciaim equality. 

Note ’specially the prices by our worthiest rival made ; 
This is the most unkindest cat of all. 

Judge, Oh you gods! how dear induction motors sell. 
If honest profits thus are doomed 

Because of traitors and their kind, 

Then I, and you, and all of us must fall 

While bloody receivers flourish over us. 

They that do these deeds are honourable. 

Alas! the private grief they have is clear, 

A monopoly they would have and dictate terms their own. 
I come not, friends, to steal away your gold, 

I tell you that which you yourselves do know, 

Show you the goods and bid them speak. 
These can not lie, for should they feign untruth, 
The coils of excitation would themselves arise in mutiny. 


(Signed) Water B. SPELLMYRE. 


Horsfall Destructors——The Horsfall Destructor Co., 
Ltd., of Leeds, have a great deal of work in hand just now. Among 
the work which they have either well advanced or at the point of 
completion are some important undertakings for English and Con- 
tinental cities. A plant of 24 cells is being put in one house at 
Brussels ; it is of the Horsfall standard back-to-back top-feed type, 
similar to the very large destructor at Hamburg, but embodying 
important improvements in detail more recently introduced. This 
destructor is provided with water-tube boilers and one of the 
Horsfall Co.’s patent centrifugal dust-catchers. It isequipped with 


-electric plant, including cranes for handling the refuse, motor fans 


for providing forced draught, afid clinker-crushing and sorting 
machinery. The whole of this plant will be driven by the heat 


* developed from the refuse alone, the guaranteed capacity of the 


plant being 180 tons per day. The City of Sheffield (which has 
already in operation a plant of another make) is putting in a 12-cell 
Horsfall destructor, and only the chimney requires to be finished 
before the plant can be put in operation. This destructor will barn 


120 tons of refuse per day, and will generate steam for clinker 
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utilisation and other machinery which is being put down on the site. 
At Leamington a six-cell plant has been put down at the sewage 
pumping station. A four-cell .plant of the same type is just com- 

leted for Grimsby. It is provided with a water-tube boiler, a 
Horsfall dust-catcher, and clinker-crushing machinery of the Cox 
and McTaggart’s patent type, constructed by the Horsfall Co. The 
heat from this destructor will be utilised for electric lighting, the 
works being set down next to the electric light station. At West 
Hartlepool about two years ago the Horsfall Co. completed a six- 
cell plant for the Corporation, and the results proving highly satis- 
factory, it was decided to proceed with the duplication of the 
plant. Although competitive tenders were invited, the order for 
the extension was given to the makers of the original plant, the 
Horsfall Co., and the extension is now practically complete. These 
cells are of the back-to-back, top-fed type, with the company’s most 


‘recent improvements, one of the most important being that air 


hoods for ventilating purposes are placed over the clinker doors, 
and these communicate with the forced draught apparatus, any 
smoke or fumes given off in clinkering being thus removed at once. 
The boiler attached to this new plant is of the Babcock and 
Wilcox marine type, specially modified for the purpose, and is 
expected to give even better results than those obtained with 
the original cells, with the ordinary type of water-tube 
boiler. The steam from this. destructor is also utilised for 
electric lighting, being conveyed by a large steam main to the 
adjoining electric light works, and there connected to an inde- 
pendent generating set, so that the results obtained from the refuse 
will be readily and correctly ascertained. At Bradford the company 
are erecting at Sunbridge Road a 12-cell destructor on the site 
formerly occupied by an old plant of another make. The new 
plant is of the top-fed type, with latest improvements, and is 
provided with two Babcock & Wilcox marine boilers, the steam from 
which will be utilised in an electric power station which is being 
put down on the same site, and ‘which will serve as a branch station 
for tramway driving purposes. The details of this combination have 
been worked out by joint discussions between the sanitary and 
electrical departments of the Corporation and the contractors for 
the plant, so that the results are likely to be satisfactory. This is 
the third destructor erected for the Bradford Corporation by the 
Horsfall Co. The company is also engaged upon the duplication 
of a two-cell destructor erected by it some years ago at Norwich. 
Two more cells and an additional Babcock & Wilcox boiler are being 
installed ; the inclined roadway commonly used is here dispensed 
with, and the refuse is brought to the top of the furnace by means 
of an overhead crane on similar lines to the arrangements 
adopted at Hamburg and at Brussels. The other work now 
occupying the attention of the Horsfall Co. includes a plant 
of six large cells on very similar lines to the successful 
new design introduced by them for the City of Westminster. 
At Ziirich the firm are just commencing the erection on site of 
a 12-cell plant, similar in all respects to that at Brussels, the 
charging being done by electric cranes in the same way as men- 
tioned for that place. The plant at Ziirich, although the first large 
fixed plant, is not quite the first destructor in Switzerland, one of 
the Horsfall Co.’s patent “ portable” destructors having been at 
work for two or three months at Neuchatel, where it is giving 
complete satisfaction, and burning daily 20 per cent. in excess 
of its guaranteed duty. At Taunton a 4-cell plant, of which 
two cells are at present in use, has been recently completed, and is 
now in full operation. The plant is of the “ back-fed” type, and 
is utilised for sewage pumping. In addition to the above work, the 
company have orders in hand for about 24 cells for various muni- 
cipalities, 


Switzerland.—La Compagnie de |’Industrie Electrique 
et Mecanique, of Geneva, has recently supplied to the University of 
Torusk, Siberia, an interesting laboratory set, giving, as desired, 
single, double, or three-phase current, at different frequencies, by 
means of simple terminals, The motor, which is excited in 
shunt, is one of the continuous-current type, consuming 
35 amperes at 110 volts, at a speed of 1,800 revolutions 
per minute. This is directly coupled to a 30—40-ampere 
alternator at 110 volts, and running at 1,800 revolutions 
per minute. The frequency is 50 periods per second at 
a speed of 500 revolutions, and 300 periods at 3,000 revo- 
lutions. The latter speed may be attained by means of a field 
theostat in the exciting circuit of the motor. A somewhat similar 
set has also been supplied to the Laboratoire du Technicum, 
Geneva. In this the motor is of the asynchronous type, and will 
take its current from the 500-volt alternating supply mains of the 
town of Geneva. It can consume 2 x 7 amperes at 500-volts at a 
speed of 1,350 revolutions ; the frequency is 47. The motor is 
directly coupled to a compound two-pole dynamo capable of 
developing 4 to 5 HP, at 65 volts; speed, 1,350 revolutions. 
The dynamo is fitted with an alternating collector, with three 
rings, each connected with one-third of the winding, for three- 
phase currents, 


Trade Announcements,—Messrs. Alfred Herbert, Litd., 

» Snare are cpeniog showrooms and offices at 257, West 
e reet, Glasgow,-where they will T ntati 
leet machtans gow, x carry a representative 

Mr. Edward Rayner has commenced business as an electrical 
engineer at Morley Lane, Milnsbridge, near Huddersfield. 

Mr. John W. Black, lately Scottish manager for Messrs. Drake 
— Gorham, Ltd., has joined the firm of Osborne & Hunter, elec- 
oe contractors and engineers, of Glasgow, who are opening new 
al ces at 1084, West Regent Street, Glasgow. There will be no 

teration in the title of the firm. 


Owing to increased business in the Manchester district, the 
Electrical Co., Ltd., has taken larger premises at 33, Blackfriars 
Street, Manchester, .where large showrooms have been fitted out. 

Messrs. McAulay, Olark & McLaren, of 34, Ann Street, Glasgow, 
are removing at Whitsuntide to 10, Dixon Street, Glasgow. 

The Armorduct Improved Electric Conduit Co., which has ‘ifs 
London offices and stores at 6, Ludgate Broadway, E.C., is repre- 
sented in Manchester by Messrs. Moon & Co., 5, Cromford Court, 
Market Street, for Lancs., Cheshire and North Wales; in Leeds by 
the Hlectric and General Stores Co., 6, Whitehorse Street, Boar Lane, 
for Yorkshire : and in Scotland by Messrs. J. & A. Anderson, 62, 
Robertson Street, Glasgow. 

Mr. W. Clark Fisher has started business on his own account as 
mechanical and electrical engineer. at 123, Gordon Road, Haling, 
W., and will supply instruments of precision in the shape of 
siandard resistances, &c., and more particularly in the improved 
form of potentiometer, with which instrument his name has been 
associated for some years. 


Catalogues and Lists.—Mussrs, Monre CaLLow AND 
Co, of Ludgate Broadway, E.C., have sent us a copy of a new sec- 
tion for addition to the already filed price lists of “ Perfecta” 
resistance apparatus. The new list describes their tram type con- 
trollers for starting, reversing or driving, and for direct and poly- 
phase currents. 

A handy little desk blotter is being sent out by the Bririsx 
THomson-Hovuston Co., of Rugby. The outer cover is a good 
representation of a football, with the letters “B.T.H,” printed 
boldly upon if. 

Aninteresting and attractive brochure has been prepared by Musszs. 
Breretueit & Youna on the subject of organ-blowing by mechanical 
means. After dismissing steam, gas and hydraulic power, the 
writer shows how admirably electricity is suited for such work as 
bellows-blowing. A few neat and. appropriate pictures are in- 
cluded. A list of churches and public buildings where Messrs. 
Bergtheil & Young have introduced electrically-equipped organs is 
given, and a form showing the kind of information required for 
tendering purposes. 

From Messrs. Connotty Bros., Ltp., of Blackley, Manchester, 
there has come to hand a list relating to their Blackley tape for 
electrical work, the sale of which has increased very considerably 
during the last twelve months. A description of what this tape is, 
also its uses and qualities, is followed by an account of the new 
‘* Bias cut” tape which the firm are now introducing in all qualities. 
Tape cut on the “ bias” is recommended for use whenever strength 
or neatness in appearance is desired. “ Bias” treatment is claimed 
to increase the strength of the tape several times over, and to 
prevent loose threads and ragged edges, which are sometimes 
objectionable in the straight cut, 

From the Exzorricat Co, Lip., of Charing Cross Road, we have 
received a copy of their No. 1B price list of electrical crane equip- 
ments. It is an 80%pp. book with thumb index along the top edge 
to the different sections, which deal respectively with motors, 
flexible couplings, crane controller, accessoriés and motor boards, 
diagrams of connections and general arrangement; also a model 
form of tender and tabulated list of prices. All parts of equipment 
for single motor and multi-motor cranes, for three-phase and con- 
tinuous current work, are described. 

The Union Exzcrric Co., Lrp., has issued a pocket price-card of 
Union V-type electric motors, giving outputs, speeds and prices for 
small sizes from j to 224-B.4.P, Union arc lamps are also priced on 
the card. 

A leaflet received from the Broucuron Coprpzr Co., Lrp., of 
Manchester, details their patent forged copper cable sockets, or 
palm thimbles for electrical connections. It is claimed that a good 
surface contact may be obtained with these sockets, with a mini- 
mum resistance, and no heating, A further advantage is that they 
are entirely of copper, and are forged, not cast. . 

An excellent little 32 pp. pamphlet, relating to motor launches, 
has been issued by Mussrs. Lister & Sons, of Harrow Road, W. 
The firm’s petrol motors, motor boats and launches, are explained as 
to construction and equipment, and a number of neat pictures appear. 
Messrs. Lister have an arrangement under which launches may be 
paid for by instalments, 

Maussrs. W. M. Stitt & Co., of 20—24, Charles Street, Hatton 
Garden, E.C., have issued a supplementary list of their metal 
stampings and workings. Reflectors, arc lamp casings, ornamental 
parts for electric light fittings, &c., are shown in many designs. 

The GenzRAL Exveorric Co., Lrp., have placed in our hands one 
of their new circulars (No. 1,026) of accessories and glass for 
electric light fittings. This accessorial and glass section has been 
sepatated from the main fittings catalogue for the sake of con- 
venience to the retailer. Some new patterns have been introduced, 
and reductions of prices made. One of the new features is the 
patent ball body (No. 905), which forms a very simple method of 
locking, and, if is claimed, entirely prevents the twisting of the 
wires. The G.E. Co. May “ Progress” sheet announces reductions 
in the prices of high-voltage switches, cut-outs and ceiling roses. 

A small booklet has been received from Mzssrs. 8. Dixon & Son, 
Lap., of Boar Lane, Leeds, in which is given a full account, with 
pictures, of Stewart, Turner & Dixon’s patent automatic tramway 
point controller. The apparatus has been in everyday work for the 
past four months. Messrs. Dixon hold the manufacturing rights 
for Great Britain. 

A well-illustrated catalogue of Vulcan measuring instruments has 
been issued by Messrs. Garret & Lanes. Switchboard instru- 
ments, moving coil ammeters and voltmeters, hot-wire ditto, 
circular type recording instruments, various portable designs of 
instruments, testing equipments, &c., are described. Diagrams of 
connections are given, also detailed particulars as to construction, 

prices, &, ees 
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ELECTRIC LIGHT AND POWER NOTES. 


Arbroath.—The T.C. has agreed that offers be invited 
from each of the companies who have been in negotiation with the 
Council, the offers to be, first, on the footing that the company 
which may be selected shall introduce the installation and work 
it themselves; and, second, that the company which may be 
selected shall provide the necessary works, and allow the Cor- 
poration to manage the installation. The Town Clerk was 
instructed to make a.further application to the Board of Trade 
for an extension of the prov. order, in view of the fact that the 
Council hopes to be in a position very soon to arrive at a definite 
decision on the whole question. 


Ashton.—The annual report of the Electricity Committee 
shows that the units sold for the year ending March 25th last 
were 1,151,466, being an increase of 174,402 over the previous year. 
The cost of coal per unit was $d. last year, against 1°07d. in 1901-2. 


Bolton.—The accounts of the electricity department 
show a successful year’s working, which will enable reductions in 
price to be made, and the sum of £4,500 to be allocated in relief 
of rates, £9,222 to be devoted to depreciation, £5,686 in payment 
of interest, £975 to reserve, and £1,324 carried forward. The 
expenditure amounted to £12,884 (including £10,210 for generation 
of electricity, and £1,325 for management expenses), and the income 
£33,691 (including £15,670 for the sale of electricity for private 
lighting purposes, and £14,281 for energy supplied for the tram- 
way. The capital expenditure now amounts to £207,481. The cost 
of generating electric energy per B.T. unit is set down as follows :— 
Works cost, ‘662d. ; total cost, ‘813d. ; and inclusive cost (including 
interest, depreciation and sinking fund), 1°754d. The Committee 
has decided that tks price charged for the supply of electricity to 
consumers taking current on a flat rate basis be reduced to 4d. per 
B.T. unit, with 10 per cent. discount, and to the tramways depart- 
ment to 13d. per B.T.. unit. 


Brighouse.—The past year’s working of the Corporation 
electricity department shows a loss of £449. This is accounted for 
by the obsolete nature of the plant. 


Brighton.—The B. of T. has consented to the application 
of the T.C. to change the pressure of electricity supply in certain 
portions of the town from 230 to 460 volts. 


Bromley (Kent).—The R.D.C. has signed an agree- 
ment with the Kent Electric Power Syndicate, Ltd., for electric 
lighting in the district. 


Burton-on-Trent.—At a meeting of the T.C. on 
Monday, it was reported that the electric lighting works showed 
decreased profits to the extent of £382. It was also stated that the 
generating plant for the tramways, now in course of construction, 
had been completed, and was ready for immediate use. The tram- 
ways would probably be in working order before September. 

Members of the Midland Mining Officials’ Association, to the 
number of 100, paid a visit to Messrs. Nadin’s Stanton colliery, near 
Burton-on-Trent, on Saturday afternoon, for an inspection of the 
electric coal cutter lately installed there. The power is conveyed 
down the shaft and along the roadways by means of some four 
miles of cable. Working at the coal face are three out of five elec- 
tric cutting machines. ~The cutter when “holing” 4 ft. 6 in. back, 
wili cut on an average 20 yards an hour. Three skilled men are 
necessary to manipulate the machine, which displaces 40 colliers. 


Cardiff.—The Board of Management of the Infirmary has 
accepted the offer of the Corporation to supply electricity for 
lighting the institution at 23d. per unit, instead of laying down its 
own generating plant. 


Christchurch.—The T.C. on May 14th accepted the 
tender of the local Electric Light Co. for lighting the borough for 
a period of five years. The amount of the tender was £289 per 
year, and this includes 64 Nernst lamps of 84-c.P., and 40 of 40-0 P. 


Clydebank, N.B.—The Town Council yesterday remitted 
the report of the consulting engineers, Messrs. Kincaid, Waller, 
Manville & Dawson, back to them so that they would include the 
lighting of Dalmuir in their proposed combinzd dust destructor and 
electricity works. 

The Clyde Valley Electric Power Co. has asked to be heard by 
the Council the supply of energy in vlace of the fore- 
going scheme, and the Council has agreed to this. As the above 
provisional order expires in about three months, the Council has 
now not much time to make up its mind on the subject. 


Cork.—The Electric Lighting Co. has offered to replace 
each of the incandescent lamps at present installed by a 40-c.P. 
Nernst lamp for the sum of £3 15s. per lamp for one year; or a 
90-c.P. lamp at £5 7s. 6d. per lamp for one year. It is proposed 
to continue the arrafigement for one year, and if at the end of that 
period it is found that the cost of maintenance exceeds the pre- 
sent computation, they suggest either being paid the increased 
cost for the remaining period of two years, or to revert to the terms 
of the present contract until the expiration of the contract. The 
Committee decided unanimously to accept the offer for three 
ae and to ask the Electric Lighting Co. to reduce the price of arc 

ighting. 


Devonport.—The Corporation Electricity Committee has 


reported favoutably on the possibility of suppl electricity in 
bulk to the aahony Batic Oodantt tet ligeitie perpen. ad 
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Edmonton.—The District Council has received report 
from Mr. R. Hammond and Mr, W. C. C. Hawtayne with 
to the carrying out of the provisional order obtained by the Coungi} 
last year. Mr. Hammond says that the undertaking would not be 
dependent upon electric lighting only, as the neighbourhood ig an 
ideal scope of action for a first-class motive-power business, He 
refers to the large factories already established in the district, the 
bulk of which may be relied upon as users of electrical energy. The 
extent of the area for which the supply is to be given permits of the 
use of the low tension direct current system. Mr. Hammond 
recommends that at the outset cables should be laid in certain 
streets, which would give a total of 6,020 yds. of distributing maing, 
This would probably ensure consumers whose total demand would 
be equivalent to 15,000 8-cr. lamps. He estimates the maximum 
load at 300 xw., including 15 kw. for public lighting and 55 xw. ag 
motor load. He suggests that the plant at the start should consist 
of two dynamos of 150 xw. capacity each, and a battery of accumn- 
lators capable of providing for another 150 xw. The capital 
expenditure on the complete scheme is put at £44,000. At the 
end of three years he estimates the reveuue at £6,550, basing it at 
the rate of 388,000 units at an average of 3'98d. per unit, 
Deducting £3,640 as cost of generation and distribution, and £2,749 
as interest and sinking fund charges, a small margin of £161 is left, 
Mr. Hammond also reports upon the question of purchasing elec- 
tricity in bulk. 

Mr. Hawtayne, in his report, refers to the working class character 
of the district, and says that if arrangements can be made with one 
of the several companies who undertake the wiring of premises on 
the easy payment system and if slot meters were adopted, he has 
very little doubt that within a few years 17,000 to 20,000 lamps of 
8 c.r. or their equivalent will be connected to the mains. He 
recommends the adoption of the three-phase alternating current 
system, and estimates the capital expenditure, if the Council pro- 
vide their own power station, at £33,000, provision being made for 
generating plant of an aggregate of 375 kw. The probable income 
ia placed at £5,221 18s. 6d., which represents the sale for private 
lighting of 72,000 units at 7d. and 108,000 units at 3d., and for 
electrical power of 189,000 units at 2id. The annual expenditure 
is estimated at £3,085, which, after allowing £1,897 10s. for interest 
and sinking fuud, leaves a balance of £239 8s. 6d. If the Council 
elects to take the supply in bulk from outside sources, Mr. Hawtayne 
estimates the capital expenditure at £19,520. Nothing is included 
in either scheme for public street lighting. A large profit, the 
report adds, must not be expected. 


Exeter.— The Cathedral authorities have accepted 
the offer of a free installation of electric light made by Mr. 
H. A. Willey, a leading manufacturer in the city. Incandescent 
lamps are arranged round the capitals of the main columns carrying 
the roof. Much damage has been done to the stonework of the 
arches by the naked gas burners hitherto used. 


Galashiels.—Messrs. Handcock & Dykes have been 
retained by the Corporation as advisers in all electric light and 
power matters. 


Glasgow.—The E.L. Committee has decided to reduce 
the price of energy for power purposes to 1d. per B.T.U. 


Gravesend.—The T.C. has decided not to enter into 
negotiations with the Kent Electrical Power Syndicate for the sale 
of the electricity undertaking. The price of electricity on the flat 
rate has been reduced from 6d. to 5d. per unit, and the maximum 
demand rate to 7d. and 2d. 

Hampton.—The U.D.C. has transferred its electric 


lighting Order to the Teddington and Twickenham Electricity Co, 
the latter paying the cost of obtaining the Order, viz., £346 88. 5d. 


Harrogate.—Much dissatisfaction exists amongst electric 
light consumers relative to the largely increased accounts for 
energy. The increase in some cases is as much as 50 per cent., and 
the Corporation E.L. Committee has been asked to thoroughly 
investigate the accuracy of the meters, and, if necessary, to call in 
expert advice. 

Heywood.—At the monthly meeting of the T.C. last 
week, the Electricity and Tramways Committee reported a loss, of 
the year just ended, of nearly £1,200. This amount included a sum 
of £850 placed to depreciation and sinking fund accounts. — - 


Ilferd.—The annual report of the electrical engineer 
shows that the capacity of the plant in 1902 was 500 xw., whereas 
it is now 1,600 xw. ; the number of private consumers has inc 
from 424 to 1,070; equivalent 8-cP. lamps connected (private), 
16,919 to 36,230; number of public arc lamps, 34 to 44; number of 
public incandescent, 513 to 807; equivalent number 8-c.P. lamps 
connected (public), 2,200 to 3,220; total number 8-c.P. lamps con- 
nected, 19,119 to 32,450; horse-power of motors, 16°5 to 137 ; total 
units generated, 477,750 to 913,643 ; units sold (lighting) 403,144 
to 749,575 ; units sold (traction) 0 to 22,613; maximum load (light- 
ing) 345 xw. to 605 Kw. ; maximum load (traction), 0 kw. to 290 EW.; 
maximum load total, 345 kw. to 805 kw. 


Kingston-on-Thames,—The annual report on ihe Cor- 
poration electricity undertaking shows that the gross profit amounts 
to £3,410 163. 8d., an increase of £1,868 3s. on the previous yest 
The debit balance is £936 10s. 4d., against £2,194 18s. 4d. last year, 


London.—SourHwark.—The General Purposes Com- 
mittee reported that a building line had been agreed to in 
to the proposed acquisition by the postal authorities of Old Barge 
House Wharf and other property in Upper Ground Street, for 
purpose of an electrical generating station in connection with the 
Government telegraph and telephone works. 
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A special committee appointed to inquire into the administration 
and accounts with a view to putting them on a more satisfactory 
pasis reports that the cost per unit for the financial year 1902—3, 
was 2°474d. per unit, made up as follows:—Coal, 1°038d.; oil, 
waste, c., ‘120d. ; wages, ‘454d.; repairs and maintenance, “390d. ; 
works cost, 2°002d.; rents and taxes, ‘185d.: management, ‘287d. 
The average cost at 20 London stations was 2°68d. per unit, made 
up as follows :—Coal, 1:036d.; oil, waste, &., “115d. ; wages, ‘29d. ; 
repairs and maintenance, ‘35d. ; works cost, “1°78d.; rents and taxes, 
-958d.; management, ‘59d. There had been a steady growth of the 
undertaking. In September, 1900, there were 15,290 8-c.P. lamps 
connected; from September, 1900 to 1991, there was an increase of 
5,502 8-c.P. lamps; and from 1901 to 1902 the increase was 5,774 
8-c.P. lamps. The increased demand from September last to the 
29th prox., was 2,444 8-o.P. lamps. The gross profit for the year 
1902—3 had been £3,609, as against £1,620 for 1901—2. This 
fairly substantial progress gave ground for hope that in the very 
near future the undertaking would become self-supporting. 

Srepney.—The B.C. on Weduesday decided to light Three Colt 
Street with electricity at an estimated cost of—for mains, £780; 
for arclamps, £525. The engineer was instructed to put down the 
concrete foundations for the new dynamo at an estimated cost of 
£120. Switchboard instruments, connecting cables, and spare parts 
for the new dynamo were ordered from Messrs. Dick, Kerr & Co., 
Ltd., at a cost of £250. 

GrEeENnwicH.—The General Purposes Committee reports that as a 
result of negotiations it had been arranged to withdraw the peti- 
tion against the Blackheath and Greenwich District Electric Light 
Co.’s Bill. Clauses would be introduced which would leave the 
borough in as favourable a position as before, and would reserve to 
the local authority its right to purchase unaltered. 

CaMBERWELL.—The B. of T. has decided not to sanction the 
application of the London Electric Supply Corporation, Ltd., for 
an extension of its present area. The application was supported by 
the B.C., and opposed by the Brush Co. The Council considered 
the matter, and approved of a question being addressed in the 
Honse of Commons to the President of the Board of Trade, asking 
him to state the reason for the decision arrived at. 

Hacknuy.—The National Electric Wiring Co. has given the B.C. 
six months’ notice to determine its agreement with the Council. 

L.C.C.—The Finance Committee has had under consideration the 
request of the Hampstead Borough Council that in future all its 
electric lighting loans (excluding those for meters) should be 
sanctioned for a period not exceeding 25 years, and that the period 
of all outstanding loans should be reduced from 42 years to one 
equivalent to 25 years from the date of original borrowing in each 
case, on the understanding that no condition as to renewals fund 
would be required. It was decided to grant the request of the 
Borough Council, subject to the Treasury approving the withdrawal 
of the conditions as to renewals. 

BuRMonDsEY.—The Borough Council has considered the adjourned 
report recommending extensions to the amount of £51,552. The 
Finance Committee adversely criticised the proposal. It was ex- 
plained that one customer had entered into a contract to take 
energy to the amount of £937 10s. per annum on the extensions 
being made, and including public lighting, they expected a clear 
net profit now of £620 a year in Rotherhithe, the district it was 
proposed to serve. The present plant had a capacity of 12,500 
lamps. 26,128 lamps in all had been applied for. After a dis- 
cussion extending over three hours, the Council by 38 votes to 12 
passed the plans for the extensions, and referred them to the Elec- 
tricity Committee to obtain the necessary specifications, &c., and to 
advertise for tenders. It was further resolved that the portions of 
the mains included in the extensions between West Lane and Upper 
Ordnance Wharf, be proceeded with at an estimated cost of £1,550. 


Pollokshaws.—The T.C. has abandoned the proposed 
electric lighting scheme, the Electricity Committee having 
reported adversely on the question of cost as compared with gas. 


Pontypridd, — The L.G.B. has forwarded to the 
U.D.C. sanction to borrow £55,000 for electric lighting purposes 
and for the erection of a generating station. 


Salford.— The completion of the Frederick Street 
Electricity Works, Salford, was celebrated on Thursday last, when 
the new engines were started in the presence of a large gathering of 
members and officials of the Salford Corporation, including the 
Mayor of the borough (Alderman Stephens) and invited guests. 
Councillors and guests proceeded to the Frederick Street works in 
special cars. The electricity scheme has been some eight years in 
operation. Under the Provisional Order of 1890 the first supply 
station provided single-phase alternating current at 3,000 volts. 
Transformers were necessary to reduse this voltage to a pressure of 
100 on the premises of every consumer. Gradually the system gave 
place to the existing low pressure direct current supply. First, there 
was a low pressure distributing network, for the most part at 
200 volts, supplied from street transformers, and afterwards a direct 
current system was provided at 220 and 440 volts in the more 
important districts, to keep pace with the growing demand for 
power. No new plant was installed at the principal generating 
station, but three sub-stations were provided in Bury Street, Regent 
Road and Frederick Road. The total cost of the system, before 
1900, was £100,000. Each year’s accounts exhibited a deficit, with 
4 prospect, however, of early recovery ; but it was found necessary, 
in order to provide power for working the tramways, to re-organise 
the whole undertaking, and this led to the construction of the new 
works, just completed, in Frederick Road. This was formerly 
known as the Straw Road station, and was fully described in 
our issue of June 27th, 1902. 


After the ceremony at the new works, a luncheon was provided at 
the Salford Town Hall, when congratulatory es were made. 
The Mayor gave the toast of “The Electricity Undertaking,” and 
the chairman of the Electricity Committee (Alderman Shaw) in 
responding said the Committee had made up its mind to have 
a station second to none in the kingdom, and intended to make 
electricity popular in the borough for all purposes. 

Councillor Hodgson (vice-chairman of the Committee), who also 
responded to the toast, gave some interesting figures relating to 
the progress of the undertaking. In 1902 the total numberof units 
required for all p in Salford did not exceed 1,272,758, whilst 
in 1903 the number kad risen to 4,763,623. The latter figures, 
however, represented only one-third of the total producing capacity 
of the new plant. 

Sir Richard Mottram, in proposing “The Town and Trade of 
Salford,” hailed with great satisfaction the removal of the tramway 
deadlock between Manchester and Salford, adding that, though he 
was no advocate of the amalgamation of the city and borough, yet 
if the trouble had existed much longer it would have converted 
many of them to the amalgamation idea. 

Sir William Mather, M.P. (Messrs. Mather & Platt, Ltd.), who 
was among the subsequent speakers, also referred to the amalgama- 
tion proposals, remarking that there was an absolute identity of 
interests between Manchester and Salford. The two communities 
were nominally separate, but it was impossible for the people them- 
selves to be kept apart. Combined, they numbered 760,000 souls— 
the greatest aggregate of individuals outside London. Touching on 
the municipal trading controversy, he expressed the view that it 
would be a great misfortune if municipalities were to go further 
than engaging in those enterprises which brought to every 
inhabitant some common advantage. He wished to see all profits 
from electricity and other undertakings impounded for the purpose 
of converting the low and desolate regions of the borough into 
habitable places where workpeople could live in comfort, near their 
employment, at reasonable rents. 

Other toasts included “The Consulting Engineer,” which was 
responded to by Mr. Lacey, of Messrs. Lacey,-Clirehugh & Sillar, 
who planned, specified and designed the Frederick Road station, 
and under whose supervision the entire work has been carried out. 


Sculcoates,—The Board of Guardians has applied to the 
L.G.B. for a loan of £1,900, the sum needed to complete the electric 
light installation. 


Shrewsbury.—It was reported to the T.C.'on May 14th, 
that during the past year a profit of £2,298 had been made on the 
electricity undertaking, against £1,668 in the previous year. 


South Shields.—The annual report of Mr. J. H. 
Cawthra, the electrical engineer, which has just been issued, states 
that the capital expenditure at March 21st, 1903, was £145,815, 
having increased by £6,927 during the past 12 months. The number 
of lamps had risen from 41,680 to 47,674, an increase of 5,994, or 
14 per cent., while the consumers had increased from 778 to 906. 
The number of units sold during the past year was 1,148,965, 
being an increase of 163,319 units, equivalent to 10 per cent. The 
total revenue amounted to £15,717, against £13,664 of the previous 
year, an increase of £2,053, which left a gross profit of £9,599, com- 
pared with £7,750, being an increase of 24 per cent. ‘After meeting 
all charges, including sinking fund and interest, there was a net 
profit of £1,233, being an increase of £639. The average price to 
the consumer was 3°9d., and for public street lighting 1°4d. per unit, 
The sum of £2,700 had been placed to the reserve fund, 


Southport.—The annual report of the electricity depart- 
ment shows that it will be possible to hand over £2,000 profits in 
relief of the rates, while the cost per B. of T. unit is lower than ever 
previously. 

Spain.—La Sociedad Electra Menera, which holds the 
concession for the utilisation of the water power of the River 
Cadagua, in the Mena Valley, proposes to generate and transmit 
electrical energy to Bilbao, for industrial purposes. 


Swinton and Pendlebury.—The U.D.C. has applied to 
the B. of T. for an extension of time in which to carry out the 
obligations under the prov. order for electric lighting. 


Taunton.—Owing to the satisfactory progress of the 
Corporation electricity undertaking the following reductions in 
charges have been made:—For incandescent public lighting, from 
£3 to £2; private lighting (not free wiring) from 3d. to 2d. per 
unit after the first hour; places of worship, from 5d. to 44d. per 
unit. 


Whitehaven.—The T.C. has offered to instal the 
electric light in the Workhouse, at a capital-outlay of £1,200, to be 
borne by the Corporation, and to supply electricity at a fixed rate 
of 7d. per unit for 10 years, or 74d. for three years. This will not 
give any profit for the stated periods, but the extension of the 
mains would lead to private consumers being obtained. The 
Board of Guardians has appointed a Committee to consider the 
offer. ’ 


Wolverhampton.—On May 14th a L.G.B. inquiry was 
held relative to the application of the T.C. fora loan of £15,000 for 
electric lighting purposes, and there was no opposition. The loan 
was in respect of £4,165, the amount overspent on a previous loan, 
£2,000 for mains extensions, and £8,835 for future.extensions. 


Yarmouth,—The result of the year’s working of the 
Corporation electricity works shows a net profit of £877 19s. 11d., 
£500 of which has been allocated to the relief of the rates, 
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ELECTRIC} TRACTION NOTES. 


-Ashton-under-Lyne.—The Tramway Committee of the 
Ashton T.C. has confirmed an ‘arrangement for the through running 
of electric cars between Old Square, Ashton, and the Stalybridge 
Town Hall. An agreement has also been made with the Joint 
Electricity Board of Stalybridge, Mossley, Hyde and Dukinfield for 
te tunning of through cars between Mossley and Ashton-under- 

yne, 


Batley.—The Corporation has leased the electric tram- 
ways to the B.E.T. Co. for 28 years. The Council is to construct 
and electrically equip the lines, and the company will pay interest 
and sinking fund at a rate of £2,100 per annum, and take from the 

- Corporation annually 400,000 units at 1}d. per unit. The company 
will also pay £1,150 in respect of the costs incurred by the Council 
in obtaining the order. 


Bradford.—The Tramways Committee has received 
sanction for an increase of speeds from 4 miles to 6, from 6 miles 
to 9, from 9 miles to 12. Major Pringle, the Board of Trade In- 
spector, has reported onthe Bradford Tramways as follows:— 
‘*Five years have clapeed since the electric traction system was 
introduced in Bradford, and the Corporation have now a large 
staff of fully-experienced men to. conduct the traffic. Almost from 
the outset, also, the working of the tramways has been conducted 
with comparative immunity from serious accidents, which goes to 
prove that the drivers have shown an aptitude for careful driving. 
These are, therefore, in my opinion, sufficient grounds for an increase 
in the authorised maximum speed.” 


Bulgaria.—La Compagnie des Tramways Electriques de 
Sofia reports a profit of £2,984 for the last financial year. 


Chesterfield.—The T.C. has adjourned for a month 
the question of electrifying and extending the tramways. 


Electric Carriages.—Said a leader writer in the Duily 
Telegraph of Monday last :—‘* Whatever proposals may be embodied 
in the Bill which Mr. Walter Long has announced his intention of 
introducing shortly into the House of Commons for the further 
regulation of motor traffic, we hope it will be found that the 
President of the Local Government Board has carefully 
differentiated between two essentially distinct types of horseless 
vehicles. For many decades the law classed steam rollers and 
traction engines in the same category as horseless carriages; a man 
with a red flag had to precede either. We trust a similar blunder 
is not about to be repeated. There are motors and motors, and the 
point to which we would draw attention here is that the motor for 
town use—an electric brougham, for example—is something 
radically different from an automobile intended for long-distance 
work or for speed. It is a difference in degree which amounts 
practically to a difference in kind. Many people are in favour of 
the proposal that vehicles which are capable of being driven at high 
speeds, ranging from 30 to 60 miles an hour, should bear marks of 
identification, which could be distinguished even when the carriages 
were in motion. But it is obvious that the very considera- 
tions which lend strength to this proposal in the case of high- 
speed and long-distance cars are quite inapplicable to the electric 
brougham. The latter can only run at a very moderate speed, and 
it cannot travel any considerable distance without having to be 
recharged. It is simply and solely a town carriage, and its 
appearance in the streets of London deserves to be welcomed 
without reserve. It is noiseless and odourless, a perfect model of 
well-bred carriage decorum, far more under the control of the driver 
than is a vehicle drawn by a pair of spirited horses, and only 
taking half the space. These electric broughams are helping 
materially to solve the iproblem of traffic in the Metropolis, and, as 
time goes by, they seem destined to displace the horse more and 
more for the use of the richer classes. But we can conceive no 
more effective way of checking their development than for Parlia- 
ment to order that the registered number of the owner of each 
carriage shall be exhibited in conspicuous size at the back. Such 

. numbers would be most unsightly and out of place in the park or 
in the streets, as well as being entirely unnecessary—as unneceesary, 
that is to say, as they are now in the case of private horsed car- 
riages. We cannot suppose, therefore, that any such absurd pro- 
posal will find a place in Mr. Walter Long’s forthcoming Bill.” 

For once we find ourselves in complete accord with the 
utterances of the lay press. The day of the self-contained 
electrically-propelled carriage is coming, and coming to stay this 
time. Only last month a little carriage for two persons was fitted 
with 18 cells weighing 22 lbs, each, with a capacity of 100 ampere- 
hours. These were coupled up in two parallels, giving 18 volts at 
the terminals. One day a start was made at 10.20 am., and 
Reading, a distance of 40 miles, was reached at 2.30 p.m. The 
cells were there re-charged in 1} hours, and the return journey to 
London was made in exactly 4 hours, with a good voltage behind 
even then. With such results as these we may expect far greater 
things from electric vehicles than has hitherto been the case now 
that batteries are available which can be practically re-charged for 
a 40 or 50 miles trip while one is taking luncheon. ~ 


Gosport.—The B.E.T. Co. has withdrawn its agreement 
to provide electric tramways for the town in favour of the Ports- 
mouth Street Tramways Co., and providing the latter fulfils the 
conditions arranged between the BE.T. Co. and the U.D.C., the 
latter body has consented to the transfer of the tramway rights. 
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Hkeston.—The electric tramways, having been inspected 
by a Board of Trade official on Friday, were opened for traffic on 
Saturday. The idea of tramways was firat mooted in 1898, when a 
Nottingham firm sounded the local authorities as to the provision 
of cable cars for the town. The Corporation decided to construct g 
tramway system of its own, and adopted the estimates for the 
entire scheme prepared by Mr. V. B. D. Cooper, A.M.1.C.E,, of 
London. At first there was some idea of erecting a Corporation 
generating. station, but as the Notts, and Derbyshire Power Op, 
came forward with a proposal to erect extensive works in the dis- 
trict for the generation and supply of current, this portion of the 
scheme was abandoned, and an agreement was entered into with 
the company. The contract for laying the permanent way, erecting 
the overhead equipment, and constructing the cars, was entrusted 
to Messrs. Dick, Kerr & Co. The line is three miles in length, 
single throughout, with “turnouts” for passing purposes, and the 
gauge is narrow. At present there are nine cars, but the sheds are 
capable of accommodating 15. There are along the route some 
exceptionally steep gradients. Mr. O. A. Pilcher, late of Black- 
burn, is the general manager of the tramways. 


London.—The Middlesex County Council has decided on 
the recommendation of: its Light Railways and Tramways Com- 
mittee to enter into a supplemental agreement with the Metropolitan 
Electric Tramways, Lid., providing, inter alia :—That the Metro- 
politan Electric Tramways, Ltd., shall take their power from the 
North Metropolitan Power Co. for working the light railways pro- 
posed to be included in the lease from the County Council to the 
company. That the rate to be paid by the company to the North 
Metropolitan Power Co. for the supply of power shall be at a flat 
rate on the following scale, viz.:—1‘4d. for the first five million 
units, with a reduction of ‘04d. per unit for each additional million 
units (i ¢., six millions at 1°36d., seven millions at 1°32d., &c.), with 
a minimum price for the total energy delivered, of 1d. per unit. 
That at the end of the term the County Council is to be in a position 
at least as favourable as under the existing agreement, and that 
the County Council be placed in such a position that it can 
exercise the option of either.continuing the arrangement with 
the company, or pat up stations of its own. That the County 
Council shall have power to purchase at once five acres of the North 
Metropolitan Power Co.’s land at Brimsdown, 23 acres of which is to 
front the river, and that the five acres so purchased shall be leased to 
the company at a rent equal to 4 per cent. on the purchase money 
paid by the County Council. That all land for sub-stations and car- 
sheds necessary for the purposes of the County Council’s light rail- 
ways be purchased by the Council and leased to the company. 

PopLtaR.—TJhe General Purposes Committee of the B.C. has this 
week considered the proposed electrification of the tramway from 
Aldgate to Bow and Aldgate to Poplar by the L.C.C. ‘The latter 
body favours the overhead system of traction, and points out great 
difficulties in the way of a conduit being laid. Aftera long dis- 
cussion the Committee resolved in favour of recommending to 
the L.C.C. that consideration should be given to the Dolter or some 
other system of surface contact. It was stated that the Dolter 
Electric Traction, Ltd., would equip one of the lines and accept no 
payment for the work until the expiration of two years and the 
installation had proved to be in. every way satisfactory. The com- 
pany would, if desired, maintain the line at a moderate charge, and 
in the event of the system proving unsatisfactory, would remove it, 
and replace it with the overhead system. ; 

Istinaton.—A deputation from the B.C. is to confer with the 
Highways Committee of the L.C.C. with respect to a request from 
the latter body that the local authority consent to the use of the 
overhead trolley system for the parts of the borough north of 
King’s Cross and the Angel, but exclusive-of the Pentonville Road. 
The Borough Council think the overhead trolley system undesirable, 
but at the same time do not wish to do anything to prevent North 
London from obtaining the same tramway facilities as the districts 
south of the Thames are enjoying. 


Macclesfield.—Owing to the attitude of the local 
authorities in the district, the scheme for linking Macclesfield with 
Hazel Grove and Manchester by means of electric tramways has 
been abandoned. The scheme was promoted by a syndicate. 


Lytham and Blackpool.—The tramway line to connect 
these two Lancashire watering-places is expected to be ready for 
openiug by Whitsuntide. Plant is being installed at the St. Annes 
Electricity Works fer the supply of current on that portion of the 
track which is within the districts of St. Anne’s and Lytham. The 
feeder cable is being laid down to the new distributing station 
just completed in St. Thomas’s Road, St. Anne’s; the trolley wires 
are fixed; and on Thursday last week the first six cars were ran 
experimentally. 


Middlesbrough.—The Corporation and the U.D.C.’s at 
Ormesby and Normanby have decided to suspend the negotiations 
with the Imperial Tramways Co., Ltd., and to engage an expert to 
prepare a scheme of electric tramways between Middlesbrough and 
Eston. 


Nottingham.—In the municipal budget submitted to 
the City Council last Monday, the Finance Committee estim 
the receipt of the following sums out of the profits of tae severa! 
trading concerns ramed :—Electric tramways department, £18,000; 
electricity department, £6,000; and gas department, £24,000. 


Newcastle-on-Tyne.—At a meeting of the Tramways 
Committee held on the 13th inst., it was reported that there was& 
net balance of £18,490 on the first 15 months’ working, and out ¢ 
this it was agreed to pay the.sum of £1,985 for interest a0 
redemption during the first 34 months’ working. The Committee 
had alresdy paid to the Finance Committee £9,679 for the mousy 
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borrowed with which to pay interest and redemption during the 
15 months, and had also made a contribution to the City Fund, 
which had paid interest and redemption during construction, to the 
amount of £2,059. After consideration, it was decided to hand 
-over to the Finance Committee £10,000, which will be used in the 
reduction of the rates, and £766 will be carried forward as a 
reserve. 

The annual report of the manager of the Newcastle Corporation 
tramways (Mr. le Rossignol) has been issued, and from that it 
appears that the total revenue from all sources for the year ending 
March 25th, 1903, was £153,822, and the total working expenses to 
£89,310, leaving a gross surplus of £64,512. 


Sale.—It is understood to be a part of the terms 
arranged between the Corporation of Manchester and Sale Urban 
District Council that the former shall, at the end of-10 years, if 
desired, supply electrical. energy to Sale on similar terms to those 
now existing between Sale and the Trafford Power and Light Co., 
Ltd. The lease of the tramways to Manchester is to extend over 
35 years, and at the end of that period the lines and equipment 
will become the exclusive property of Sale. The terms correspond 
with those arranged between the District Council and the B.E.T. 
Co. (now withdrawn), except that Sale will not have an electric 
generating station within its area. For the use of its tramways 
Sale will receive from Manchester a yearly payment on the basis of 
£25 per mile of single track in the Sale district. For the last 10 
years of the 35 years’ lease the terms are to be re-arranged so as to 
bear some relation to the tramway earnivgs. 


Southport.—The Tramways Committee has decided to 
fall in with an idea contained in a communication from the Glas- 
gow Corporation for preparing a uniform system of accounts, The 
idea is to have a general form of tramway accounts, so that the 
finances, &c., of each Corporation can be compared with others. 
When the system is in general operation it will be of great value to 
tramway experts in enabling them to find out the weak spots of any 
undertaking. 


_ Sunderland.—At the meeting of the T.C. on the 13th 
inst., the Tramways Committee recommended that offices with 
shops, recreation room for the employés, &c., be erected at the 
Wheat Sheaf ; that a motor-driven planing machine be obtained for 
the Hylton Road depét at an estimate cost of £147; that six 
Thermit welds be made on the tramway lines between Harbour 
View and Roker Terrace, at an estimated cost of £30. Mr. 
Summerbell, in moving the adoption of the report, said the estimate 
for the erection of the new offices showed a cost of £5,000. The 
offices were very necessary, and the position was the best. Col. 
Challoner, chairman of the Finance Committee, said they were 
already committed to an expenditure, which was £5,000 above 
what was sanctioned by their Act. The Tramways Committee were 
authorised to spend £300,000, and they were already committed to 
£305,000, including the routes they were agreed upon opening. 
Mr, Hudson said on their actual expenditure they were 
£38,000 within their limit. The Chairman of the Tram- 
ways Committee said the actual expenditure had been 
£261,236, and if the cost of the Lawrence Street route 
were added, £14,000, the total would only be £280,236; the latter 
eum including £5,000 for the offices. The town clerk said that as 
their borrowing powers were earmarked, he thought it might be 
well if their financial position were reviewed before going further. 
The matter was therefore adjourned for a month. 

The new car-sheds have just been finished. They stand on a site 
at the corner of Silksworth Row and Farringdon Row, the total 
area of which is about 5,432 eq. yds. A space 11 ft. wide is reserved 
for a wagon-way along the west side on which an electric railway is 
laid down for conveying coals to the Hylton Road power station, 
which latter is on the adjoining site to the north. The general 
strangements of the buildings on the site are :—Car-shed and fitting 
shop along the length of the west boundary, office block at the south- 
east corner; sand-heating stores, stable, &c., at the rear of the 
latter ; painting, repairing, and smiths’ shops along the north-east 
portion and parallel with the car-sheds, with basement stores under 
the latter. The car-shed is 346 ft. long by 62 ft. 6 in. wide, and is 
21 ft. high to the trolley wires and eaves. There are five running 
tracks with crossings, &c,, and five entrance doors. The work was 
carried out under the supervision of Mr. F. E. Coates, architect, 
whose plan was eelected in open competition. 


Walsall and Bilston.—On Saturday the B.E.T. Co. 
commenced to run through cars from Walsall to Bilston at the low 
fare of 34d. Bilston people can now, therefore, make the journey to 
Walsall for almost the same money as to Wolverbampton. Inter- 
communication with other districts is also being extended by the 


B.E.T. Co. 
Wigan.—The annual report on the working of the 


Seperation electric tramways shows that, after making provision 
or interest and sinking fund charges, there is a profit of £2,942. 


Yarmouth.—The annual report on the working of the 
municipal electric trams shows a net profit of £533. 











TELEGRAPH AND TELEPHONE NOTES. 





‘Swansea Telephones.—It is expected thst the first 
Feeeriber will be connected t> the municipal telephone system by 









_ Telegraph Imports.—The imports of foreign tele- 
gtaph cables and, apparatus connected therewith during April 
last were the smallest so far recorded this year, amounting to only 
£2,643, as contrasted with £5,960 in March last. For the four 
months ending with April the value of such imports has amounted 
to £25,639. 


The Pacific Cable.—It is stated that the Secretary of 
State for Canada has suggested to the New Zealand Government 
that there should be free Press messages by cable between England, 
Canada, and the Colonies. Mr. Seddon says his Government is 
prepared to consider the matter provided the other colonies co- 
operate. 


Telegraphic Interruptions and Repairs :— 


CaBLEs, INTERRUPTED, REPAIRED, 
Latakia-Cyprus .. Re oe ee ee +» June 20, 1899 .. es 
Trinidad-Demerara No.1 .,. es ee -- Aug. 27,1901 .. 


Dominica-Martinique .. e ee ee «» May 8,1902_... ee 
St. Lucia-Martinique .. ee ee oe -» May8,1902 —.. ar 
Guadeloupe-Martinique ae ee ee «» May9,1902_—.. ee 
Martinique-Puerto Plata i -. July 10,1902 .. 

Cayenne-Pinheiro «- Aug. 13, 1902 .. 

St. Vincent-Grenada .. 
St. Lucia-St. Vincent .. 


Reissa-Issa af ze ES oe S- x Oct. 22, 1902 

Reissa-Yemani .. ee a o6 es ee Oot, 22, 1902 

Paramaribo-Cayenne .. 7% es Feb. 27, 1903 

New York-Haiti es .. April 18, 1908 

Falmouth-Bilbao an . May 18, 1903 
LANDLINES. 

Dagua-Buenaventura.. . May 14, 1908 


The Vocabulary of Code Words.— It is stated that 
in order to strengthen the hands of the British delegates to the 
International Telegraph Conference in opposing the proposal, the 
London Chamber of Commerce has forwarded to the Postmaster- 
General, in addition to its own protest, similar memorials from 
Hong Kong, the United States, France, Germany, Belgium, Spain 
and Portugal, while it is understood that another from Chili will 
shortly reach this country. 


Wireless Telegraphy.— Laffan’s Ottawa agent says that 
Mr. Tarte, in asking the Government for information concerning the 
Canadian Marconi station, said the system seemed to work well until 
the stock was issued. Then it went to bed. Mr. Sutherland, Minister 
of Public Works, promised to get all the information possible. He 
hoped for better things in the near future. 

The Central News reports that Mr. Marconi is indisposed, and 
has been ordered to take a prolonged rest. He will accordingly 
preceed to the Riviera. 





ll 





CONTRACTS OPEN AND CLOSED. 


OPEN. 


Battersea, — June 2nd. Prepayment meters. See 
Official Notices” May 15th. 


Belgium.—May 29th. Tenders are being invited until 
May 29th by the municipal authorities of Charleroi for the electric 
lighting of the town. Tenders are to be sent to l’Hotel de Ville, 
Charleroi, whence particulars may be obtained. 


Brighton.—June 8th. ~The Council wants tenders for 
5,400 kw. generating plant at Southwick power station, and 5,000 
Kw. motor-generator converting plant, together with switchboards, 
instruments, &., at North Road power station. See “ Official 
Notices” April 17th. 


Burma.—June 26th. The Burma Railways Co., Litd., 
wants tenders for an electric ight and power plant for the Insein 
workshops. Particulars, specifications, &c., from C. HE. Cardew, 
locomotive and carriage superintendent, 


Denmark .—May 30th. Tenders are being invited until 
the 30th inst. by the Danish State Railway authorities in Copen- 
hagen for the supply of 147,200 pairs of arc lamp carbons, and 
10,900 incandescent lamps, 


Edinbargh.—June 1st. The Council wants tenders for 
electric wiring at the North-West extension, City Chambers. See 
“ Official Notices” May 15th. 


France.— June 9tb. Tenders are being invited until 
June 9th by the French Post and Telegraph authorities in Paris 
for the supply of a quantity of telephone cables in five lots. 
Tenders are to be sent to Le Sous-Secretariat d’Htat des Postes et 
des Telegraphes, 103, Rue de Grenelle, Paris, whence particulars 
may be obtained. 

Gloucester.—June 16th. Generating plant (two 200- 
Kw. sets), condensing plant, pipework, switchboard, battery and 
a for the city light railways. See “Official Notices” May 
t 

Gloucester.—June 16th. Rails, permanent way, cables, 

illars, poles, overhead work, cars, trucks, and equipmente, for. the 
Bity Light Railways, See “Official Notices ” to-day. 
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Hungary.—May 31st. Tenders are invited by the 
municipal authorities of Veszprem for the lighting of the town 
either by gas or electricity. 


Hungary.—August 31st. Tenders are being invited 
until August 31st next by the municipal authorities of Beszter- 
czebanya (Neusohl) for the establishment in the town of a central 
electricity generating station of a capacity of 500 H.P. 


Islington.— May 27th. Alternating current trans- 
formers, See “Official Notices” April 24th. 


Johannesburg.—Jane 15th. Rails, points and crossings, 
tie-bars, &c., for the electric tramways, See “ Official Notices’ 
May ist. 


Leeds,—June 8th. Messrs. Graham, Morton & Co., Ltd., 
want tenders fora private telephone installation at their new works. 
See our “ Official Notices” to-day. 


Littleborough.—June 9th. Electric lighting of Council 
' offices, public library, fire station, &c,, together with the necessary 
generating plant. 


Manchester.—June 1st. Stores for the Corporation 
tramways department. See “ Official Notices” to-day. 


Newport (Mon).—Tenders for cable are wanted by the 
E.L. & T. Committee. See ‘ Official Notices” to-day. 


Oldham.—June 2nd. The Electricity Committee wants 
tenders for supply, delivery and erection of coal-maasuring boxes, 
shoots, &c. 


Radcliffe.— May 30th. The Council requires tenders for 
supply of following plant at electricity generating station :—Con- 
tract No. 8.—Steam exhaust, feed and water pipes and accessories ; 
No. 9.—Balancer and motor-generator; No. 10.—Accumulators. 
See “ Official Notices” May 15th. 


Rangoon.—July ist. The Municipal Committee wants 
tenders for carrying out its electric lighting license, and particulars, 
forms, &c., can be obtained from the officiating secretary (W. Shir- 
core), Rangoon municipality, at Rs. 75 per set. 


Spain.—May 30th. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders until the 30th inst. for 
the concession for the establishment and working of a telephone 
exchange in the town of Eibar, province of Guipuzcoa. Tenders 
are to be sent to, and particulars may be obtained from, La Direccion 
General de Correos y Telegrafos, Carietas, 10, Madrid. 


Worksop.—May 27th. One Lancashire boiler and one 
150-xw. steam generator. See “ Official Notices” May 15th. 





CLOSED. 
Ashton-under-Lyne.—The T.C. has accepted the tender 


of the Albion Clay Co. for stoneware conduits for traction cables, 
and that of the Lancashire Electrical Engineering Co., for installing 
the electric light in the Free Library. 


Bath.—The Corporation has been recommended to accept 
the following tenders for additions to the plant at the electricity 
works :—British Westinghouse Co., dynamo, &:, £5,430; Messrs. 
Parsons & Co., for steam turbine sets, £4,788; Stirling Boiler Co., 
for boilers, £2,415 ; St. Helen’s Cable Co., for cables, £2,851. 


Bolton.—The Corporation Tramways Committee has 
placed with Messrs. Milnes Bros. an order for a Bolton type roof 
cover for one of the tramcars, and accepted the tender of Mr. G. R. 
Roscoe, for the supply of lathes for the work:. 


Edinburgh.—Messrs. Matthews & Yates, of Manchester, 
have received instructions to supply 48 of their Cyclone electric 
blowers and fans with enclosed type motors for the Colinton 
Mains Hospital, which was recently opened by the King. 


Hammersmith.— The Electricity Committee received 
the following tenders for the extension of the condensing plant :— 
Mesrrs. Westwood &~ Wright (recommended) £1,093; Messrs. G. 
Wimpey & Co., £1,240 14s.; Mr. Robert Neal, £2,248. 


Ipswich.—The T.C. has accepted the tender of Sir 
Hiram Maxim Electrical and Engineering Co., Ltd., for pipe-work 
and condensers at the electricity works at £6,647. 


Kingston - upon - Hull,—W. T. Henley’s Telegraph 
Works Co. have secured the contract for supplying and laying a 
complete system of telephone cables (dry core) and conduits for the 
municipal telephone system at Kingston-upon-Hull. 


Leek.—The Corporation Electricity Committee has ac- 
cepted the tender of Mr. Wm. Turner, of Leek, for the erection of 
a generating station at £2,274. 


London.—The Fire Brigade Committee of the London 
County Council has accept:d the tenders of Mr. A. H. Marshall for the 
wiring and fittings for the Vauxhall sub-station and the Streatham 
station at £197 and £239 respectively. 


ae 


The London County Council has received the following tenders 
for the roadwork and platelaying in connection with (1) the re. 
construction of short lengths.of existing tramways, and (2) the 
construction of new lines, comprising about eight miles of single 
track, principally in Southwark and radiating from the Elephant 
and Castle :— 

With Hadfield With Lorain 


: special work. special work, 
W. Griffiths & Co. (recommended) .. .. £95.036 


E. Nuttall& Co. .. ae ; 98,318 £97,848 
J. G. White & Co. .. ee 26 2 $e 107,548 107,548 
W. Kennedy ee oo Be “es oe 108,277 _ 
Dick, Kerr & Co. .. ee ee oe ee 108,679 108,679 
Pethick Bros. ie <s 3% 182,363 — 


As the tramways in question consist mostly of janction lines, 
which involve much special work, the cost is increased as compared 
with ordinary lines, The tender of W. Griffiths & Co. is proposed 
for acceptance. 


Lowestoft.—The following tenders have been accepted 
by the T.C. :—British Westinghouse Co., Ltd., for main lighting and 
tramway switchboard, at £750; British Thomson-Houston Co., for 
500-kw. steam dynamo, at £4,150 with £50 for contingencies; 
Bertrams, Ltd., for condensing plant, & , at £2,091; Babcock and 
Wilcox, Ltd , for steam-pipes, &c., at £827. 


Rossmore.— Messrs. James Gordon & Co., of Lime 
Street, E.C., have secured a contract for the supply and erection ot 
one of their special horizontal shaft turbines, complete with quick- 
acting governor for direct connection to electric generator for the 
electric lighting plant at Rossmore Castle, Ireland. The electrical 
installation is being carried out by the Alliance Electrical Co., Ltd. 


Sheffield.—_The T.C. has accepted the tender of Mr. 


Ernest Moore for fixing patent destination inditators to six trim- 
cars at 56s. eacb per indicator. 


Sanderland.—The T.C. on 13th inst. accepted the 
following tenders :—Messrs. Galloways, two Lancashire boilers with 
Galloway flues, two superheaters; the Vacuum Oil Co., oil for one 
year; the Chatteris Engineering Co. for a travelling crane. 


Surbiton.—The U.D.C. has accepted the tender of Messrs, 
Callender & Co. for the free wiring of consumers’ houses. 


Wellington (N.Z.).— We are informed that the City 


Council has recently given out contracts for the tramcars required 
on its tramway system. All these cars will be fitted with the 
Westinghouse magnetic brake. 


Yarmouth.—The T.C. has accepted the tender of the 


Anchor Cable Co., Ltd., of Leigh, for the supply of 3,400 yards of 
cable at £1,231 3s. 64. 








FORTHCOMING EVENTS. 


Friday, May 22nd.—At 5 p.m.—Physical Society. Exhibition of 
Nernst Lamps, by J. Stéttner. (See “ Notes” pages 
last week.) 

Monday, May 25th.—At 9 p.m. Distribution of South African war 
medals to Electrical Engineer Volunteers (R.E.), by 
Major-General W.T. Shone, at Headquarters, Regency 
Street, Westminster. 

Wednesday, May 27th.—I.E E. (Birmingham). Visit to the Ocker 
Hill power station, and the Bilston sub-station of the 
Midland Electric Corporation for Power Distribution, 
Limited. [The annual meeting will be held at Bir- 
mingham at 6.30 p.m.] 

Thursday, May 28th.—At 5 p.m. I.E.E. Annual general meeting 
at the offices, 92, Victoria Street, 8.W., to receive the 
annual report of the Couacil and the statement of 
accounts and balance-sheet for the 12 months ending 
December 31st, 1902. The announcement of the elec- 
tion of the new Council will also be made at this 
meeting. 

At 5 p.m. Royal Institution. Prof. J. A. Fleming, M.A. 
on “Electric Resonance and Wireless Telegraphy. 
(Lecture I.) 

Friday, May 29th.—At 9 pm. Royal Institution. Discourse by 
the Prince of Monaco on “The Progress of O:ean0 
graphy.” 

Saturday, May 30th—At 3 p.m. Royal Institution. Prof. 8. P. 
Thompson on “The ‘De Magnete’ and its Author. 
(I.—The Book.) 





a 





Electrical Vote Recording.—A method of recording 
votes by electrical agency has been tried at the Liverpool Tow 
Hall. Before the seat of each Councillor two electrical “ pushes 
will (should the system be adopted) be placed. One of the pushes 
will represent a vote given “ for,” and the other a vote “ against” 4 
motion. In a prominent position on the wall of the Council 
Chamber two lists of the Councillors’ names will be placed, one list 
to be used for recording votes given “for” a motion; the other, 
votes given “against.” On touching the “push” ia connection 
with the desired list, a small black disc will become visible, and 
will remain visible opposite the name, until the disc is rep 
after the votes have been counted. The discs appearing ‘2 ® 
respective lists, and remaining visible for a time, will make it quite 
clear how each Councillor has voted. 
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THE MERSEY 


In our issue of the 8th inst. we gave a short account of the 
opening ‘to electric working of the Mersey Tunnel Railway, 
which took place on the 4th inst., after an unostentatious 


inspection on the day before, 


perhaps, of theevent 
was the quiet and 
businesslike way in 
which, without any 
interruption of the 
ordinary steam 
traffic, and without 
any interval for pro- 
bation between the 
two services, the 
conversion was ac- 
complished. All 
the track work was 
carried out during 
the small hours, 
whilst the line was 
idle; but as this 
only allowed of four 
hours’ work per day, 
the work was con- 
ducted under con- 
siderable difficulties, 
to say nothing of 
the foul atmosphere 
in which it was car- 
ried on. The only 
opportunities for 
the preliminary 
training of the 
drivers and con- 
ductors—who were 
mainly taken over 
from the old trains 
—were obtained 
during the night, 
and by running 


a few empty trains between the steam trains. Naturally, 
therefore, the first few days after the inauguration of the 
completely modernised service were a period of anxiety for 
the whole of the staff, and the triumphant success of the new 
system is a matter upon which the British Westinghouse 


Pre teve> 











CREEN Lane 7 


ELECTRIC RAILWAY. 


The most striking feature, 


GRRE WNE AD CENT RU 


During the first week of electrical working, 125,272 local 


passengers were carried, representing an increase of 37,619, 











WESTINGHOUSE 1,250-kw. GENERATING SET. 








as compared with the previous week; the additional 
receipts showed an increase of 45 per cent. This, however, 
is but a beginning ; we have no doubt that when a year or 
two have elapsed, the traffic will have at least trebled. 


The Mersey 
Tunnel Railway is 
by no means an old 
undertaking ; pro- 
posals were put 
forward many years 
ago for the con- 
struction of such 
a railway, but it 
was not until 1886 
that the line was 
completed and 
opened. The ver- 
tical section given 
below, shows the 
general arrange- 
ment of the line; 
starting from the 
Liverpool Centrai 
station, the tunnel 
dips at a_ steep 
angle—no less than 
1 in 27 in one part 
—passes under the 
bed of the river 
practically level, and 
rises almost as 
steeply to the sur- 
face at the Birken- 
head Central 
station, whence it 
runs on the sur- 
face to Rock Ferry. 
A branch line from 
Hamilton Square 
station rises to 


Birkenhead Park, where a junction is cffccted with the 
Wirral railway. Formerly the Wirral trains were hauled 
through the tunnel by the Mersey locomotives, and the 
Mersey trains ran over the Wirral lines ; this is now im- 
practicable, and through passengers change at the Park 








Electric and Manufacturing Co., Ltd., who carried out the 
conversion, are to be heartily congratulated. The change 
has been accomplished practically without a hitch of any 
Conseqnence, while the frequency and convenience of the trains, 
and the purification of the atmosphere, constitute improve- 
ments which cannot fail to be appreciated by the passengers. 


Prorite Section OF Mersey TunNNEL Raltway. 


station. 


present the project is in abeyance, 


It was hoped that the Wirral Co. would adopt 
electric traction, and provision was made, as we shall see, in 
the design of the generating plant of the Mersey Tunnel 
Railway to supply power, in the shape of three-phase alter 
nating current at high pressure, to the former; but at 


F 
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The main tunnel is 26 ft. wide and 19 ft. high, and is 
lined with bricks set in cement, forming an excellent and 
thoroughly satisfactory piece of work. In addition to 
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Map oF Rovurts. 
the main tunnel, 
there are two 


eee 


recent visit we can vouch that the air is now remarkably 
fresh and free from impurities—a happy augury for the 
London Underground. - 

Although the main tunnel is very dry, a considerable amount 
of water finds its way into the other tunnels, which are 
unlined, and large beam pumps are kept at work at either 
side of the river removing this water, at the rate of about 
6,000 gallons per minute. 

The two deep level stations—James Street on the north 
and Hamilton Square on the south—are reached by means 
of hydraulic lifts, the depth being about 100 ft. beneath the 
ground level. Stairways and inclined subways are also 
provided. 

The high-pressure water supply for operating the hydraulic 
lifts is now obtained by means of electrically-driven pumps, 
which have replaced the steam pumps formerly used. These 
are in duplicate at each end of the tunnel, and consist of 
three-throw pumps, each driven by a Westinghouse motor 
through spur gearing. The motors at Hamilton Square are 
of 65 H.P. each, compound wound ; those at James Street 
are somewhat larger. 

The automatic controlling apparatus in connection with 
this plant is of great interest ; it comes into operation when 

the water pressure 
falls to 63 lbs. per 





subsidiary tunnels 
—the ventilation 
heading, which was 
driven first of all 
as a trial tunnel, 
and the drainage 
heading; the 
former slopes up- 
wards at either end, 
while the latter in- 
clines downwards at 
the ends. All the 
tunnels pass 
through solid red 
sandstone. The 
ventilation head- 
ing, which com- 
municates at fre- 
quent intervals with 
the main tunnel, is 
used, as its name 
implies, to ventilate 
the tunnel, large 
fans at either end 
being employed to 
draw out the foul 
air; , while . steam 
was'=the motive 








\Postt1vE Raw aNnD INSULATOR. 


power, even these strong means were unavailing to render the 
atmosphere habitable, but from experience gained during a 





sq. in., and cuts out 
at 71lbs. The gear, 
which was supplied 
by the Otis (Co, 
consists of an auto- 
matic switch con- 
trolled by the water 
pressure, which 
closes the main 
switch and brings 
into action an elec- 
tro - magnet con- 
nected in shunt 
with the armature 
of the motor. 
Facing the long 
pole-piece of the 
magnet is a number 
of iron armatures 
at graduated dis- 
tances, each of 
which operates a 
switch, _ short-cir- 
cuiting part of the 
resistance in the 
motor-armature 
circuit. As the 
motor gains speed, 


CovuptinG, OPEN AND CLOSED. 


the potential difference applied to * the electro-magnet 
increases, the switches are closed successively, until 
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— 


all the resistance is cut out, and finally the electro- 
magnet itself, and the series winding of the field 





Bogis ‘Tuuck, SHOWING COLLACTOK SHULKS. 


magnets, are cut out, leaving the motor running at full speed 


and full load. 


The time occupied during the whole period 


of acceleration, we observed, was only about 6 seconds, after 
which the pumps ran for about 70 seconds; during? the 


whole time the current did not exceed 
80 amperes or fall below about 70 amperes. 
A compensating switch is provided, which 
varies the resistance in circuit with the 
electro-magnet so as to give approximately 
constant acceleration in spite of the 
variations in the line pressure. The 
main switchboard carries circuit-breakers 
and ammeters for the two sets, reserve 
starting switches, shunt rheostats, main 
switches, and a change-over switch to 
connect with either the track or the 
motor circuit. 

Other stationary apparatus comprises 
the ventilating fans and the air com- 
pressors, which are used for storing com- 
pressed air for charging the brake 
reservoirs at the termini. The latter 
are of Westinghouse make, and consist of 
series motors geared to pumps, in 
duplicate. Those at the Park station 
are of 15 H.P. each, and are controlled 
direct by the air pressure, which is 
normally 150 lbs. per sq. in. 

; The permanent way has been relaid 
with 86-lb. rails, but is otherwise un- 


altered, save by the substitution for every third sleeper 
ofiia longer one, to carry the insulator of the positive 
conductor; the rails have been bonded,)7!to form}! an 


independent return for the lighting circuits. 














The arrange- 


4 





Driver's COMPARTMENT, AND CONTROLLER. 


ment of the positive conducior rail is shown in one of our 
illustrations ; it is of the Vignoles type, of special soft steel, 





weighing 100 lbs. per yard, and is carried outside the track 
on earthenware cubes, to which it is clipped us shown. The 


joints are bonded with four bonds each, fixed 
under the foot of the rails. To prevent 
accidental contacts and short circuits, a 
wooden guard is bolted to the rail, from 
which it is partially insulated by wooden 
blocks and insulating bushes. 

The negative rail, which weighs 60 lbs. 
per yard, is similarly supported between the 
track rails and ison a lower level than the 
positive ; itis earthed at the station, and, 
therefore, requires no guard. In the car- 
sheds, to keep the inspection pits clear, the 
track rails are used for the return, The track 
is divided into sections corresponding with 
the stations, each fed with a separate feeder ; 
the latter, 19 in number, are carried along 
the ventilation heading in iron racks, and, with 
all the cables employed in the work, were 


supplied and laid by the British Insulated and Helsby Cable 
Co., Ltd. The cables are of the paper-insulated lead-covered 


type. 


At present the old signalling system is retained in use, 


but as ‘this involves unnecessary {delay.at the stations, it is 





INTERIOR OF TuHIRD-Crass CaR. 


likely that it will be superseded by a more rapid system in the 


future. 























Complete. 


With cover off. 
ContTrot SwitcH. 


The tunnel is lighted throughout with glow lamps, and the 


stations with Westinghouse-Bremer arc lamps. 
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The rolling stock is, of course, entirely new, and consists 
of first and third-class carriages, entered at the middle and 
ends, and provided with side seats, to facilitate egress and 
ingress. One of our views shows the interior of a third-class 
car. The trains normally consist of two motor-cars and 
three trailers each, the former being at the ends; but the 
number of vehicles is varied during the day, so as to main- 
tain the quick service without unnecessary cost. The car 
bodies were made by Messrs. G. F. Milnes & Co., of Hadley, 
and are carried in standard gauge bogie trucks made by the 
Baldwin Locomotive Works Co., of Philadelphia. The 
seating capacity of the motor-cars is 48—50, and of the 
trailers 60—64, according to class. A% present there are 
24 motor-cars and 33 trailers. The cars are coupled 
together by the Buhoup automatic coupling, a novelty on 
British railways ; this combines the functions of draw-bar, 
buffer and coupling, and automatically closes when the 
vehicles are run together, while it can be released by means 
of a lever on the platform at each end. 





CONTROLLER OPEN. 


Each motor-car is equipped with four Westinghouse 
motors, of about 100 u.P. each. These are of the company’s 
standard four-pole type, driving the axles through single- 
reduction gearing. The eight motors on each train are 
operated by the Westinghouse electro-pneumatic multiple- 
unit system, of which we gave a full description in our 
issue of December 13th, 1901. We reproduce herewith 
photographs showing the controlling gear assembled and in 
position, from which it will be seen that it is exceedingly 
compact, and apparently comparatively simple. The action 
of the pneumatic mechanism is exceedingly positive and 
energetic, and it was quite a treat to watch the decisive way 
in which it performed its duties. 

Each motor-car carries one controller, fixed in the driver’s 
compartment at the front end, and occupying‘Jess than half 
the width of the car ; there is a control switch in the driver’s 
compartment, as shown on the preceding page, and a 
similar one is fixed on the rear platform. All the electrical 
power circuits through the train are completed by means of 
jumpers with couplings on the ends, of which we give an 
illustration ; there are seven plug contacts in each coupling. 
By fixing the male portion of each coupling on the cars, the 








pins are protected from damage, which would be likely to 
occur if they were loose. The jumpers are held in place by 
snugs under the lids which cover the couplings. The lighting 
circuits are coupled up separately, and are in duplicate, one 
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MeEcHANISM ON Hav OF CONTKOLLEX. 


fed from each end of the train, to prevent accidental 
extinction of all the lights at once. 

Normally the motor-car at the head of a train always runs 
forward, #.¢., it is driven from the driver’s compartment at 
the front end. It can, however, be driven by means of the 
control switch on the rear platform when necessary. All 
the controllers, of course, act in unison, while, if anything 
should go wrong with a motor, controller, the brakes, or any 
other part of the mechanism, or if two control switches 
should be moved at once, the driver is automatically made 
aware that something is amiss, and the train is pulled up, if 
necessary. 
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Puan OF Powrr STATION. 


It is interesting to note that the electrical part of the 
controlling mechanism is worked by low pressure current, 
derived from a battery; the latter is in duplicate, and each is 
charged every other day by placing it in series with the lamps 
in the motor-car. 
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The generating station is situated at Shore Road, near 
Hamilton Square; we give herewith a plan showing the 
arrangement of the plant. 

The boiler house contains nine Stirling water-tube 
boilers, having 4,370 sq. ft. of heating surface each, and 
superheaters giving a normal superheat of 140’ F. The 
normal working pressure is 170 lbs. per sq. in. The boilers 
are fitted with Roney mechanical stokers, a type rarely met 
with in this country ; these are driven by four small West- 
inghouse engines. Besides supplying steam to the gene- 
rating plant, some of these boilers also feed the pumping 
engines in an adjoining building. 

Coal and ashes are handled by means of a bucket conveyor, 
supplied by the New Conveyor Co., which runs up one end 
of the boiler house, over the bunkers, down the other end, 
and underneath the stoking floor. The coal, from Stafford- 
shire, is tipped from wagons into a shoot, whence it is lifted 
by the conveyor. A coal crusher driven by an electro- 
motor is provided. 











bottom of the condenser to a heater fed with the 
exhaust from the, auxiliary engines, after which it passes 
through the purifier, and so to the hot well. The make-up 
water also goes through the purifier, which is of the Harris- 
Anderson type. The Holly gravity system is used for 
automatically returning all hot water drained from the 
steam pipes direct into the boilers. A switchboard in the 
boiler house controls the motors driving the conveyor, the 
economiser scrapers, and the coal crusher. 

The boilers, which are arranged in two rows, feed into 
two main ranges, which are connected together at the ends, 
thus forming a ring; from the range nearest the engine 
room are taken the pipes to the respective engines. 

The generating plant consists of three vertical compound 
engines, driving double-current generators of 1,250-Kw. 
output each, or 1,900 KW. on emergency, at 650 volts 
direct current, or a correspondingly lower pressure as three- 
phase alternating current, 25 cycles per second, when run- 
ning at 94 revolutions per minute ; all these, as well as the 





View oF Upper WoRKS AND Val.vE GEAR OF ENGINES, 


The bunker over the stoking floor is of an unusual type, 
being constructed of brick, arched so as to withstand 
internal pressure, and carried in steel girder framework. 
Shoots and weighing apparatus are provided as usual. 

_ The chimney, which is of brick, 250 ft. high and 13 ft. in 
diameter inside, was run up in 42 working days—a notable 
achievement, 

A large economiser, of the Clay Cross type, is built 
across one end of the boiler house, above the level of the 
boilers, and beneath it are the feed pumps, water-softening 
plant, and the condensing plant. 

The feed pumps are of Messrs. G. & J. Weir's com- 
pound type, two in number ; these draw from the hot well, 
and deliver either through the economisers or direct to the 
boilers, Messrs, Weir also supplied the condensing plant, 
Which consists of two surface condensers, connected with the 
main exhaust pipe from the engine room (which also has 
a steel uptake leading to the atmosphere, shut off by a 
Marchant valve), and the necessary pumps. The latter are 
of somewhat unusual type ; a single steam cylinder drives a 
centrifugal circulating pump below, and a dry air pump 
above, which is connected with the top of the condenser. A 
Separate Weir pump lifts the hot water drained from the 





rest of the plant in the engine room, were made by the 
Westinghouse Co. The reason for the adoption of the 
double-current type of generator we have already stated ; at 
present the direct current alone is used. This is perhaps 
the only point in the design of the plant which is open to 
objection. It seldom pays to try to do two things at once, 
and in this case, in order to get a frequency of 25 cycles 
per second, it has been necessary to crowd the 32 poles 
together, and to provide an excessive number of brushes. 
In our opinion, it would be better to build only one set in 
this way, and to instal alternators to carry the distant load, 
without step-up transformers ; the double-current generator 
would then serve as stand-by to loth systems, and to run 
both at times of light load. 

The magnet frames are divided on the horizontal plane, 
but are also capable of being slid sideways clear of the 
armature. The pole-pieces are made up of steel laminations, 
with damping rings round the ends, and are compound 
wound. The magnet frame, as usual in Westinghouse 
generators, carries the brush-holder ring. The armature is 
of the standard slotted drum type, with evolute end con- 
nections, the winding being of copper bars. The armature 
is provided with balancing rings, and we should think the 
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three massive collector rings, which are connected at many 
points with the armature winding, would also serve towards 
this end. The commutator is very short but of large dia- 
meter, doubtless on account of the large number of brushes. 

The engines have cylinders 30 and 60 in. in diameter, 
with a stroke of 48 in. The admission valve gear on the 
high-pressure cylinder is of the drop-valve type ; Corliss trip 
gear is used on the low-pressure cylinder, and the exhaust 
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valves are of the plain Corliss type. Both cylinders are 
controlled by the governor, which is mounted on the first 
platform, and is driven from the main shaft by a belt on 
either side of the fly-wheel, kept tight by jockey pulleys. 
One end of the governor shaft is borne on the generator 
frame. Separate eccentrics control the admission and 
exhaust on each cylinder. The exhaust valves on the high- 
pressure cylinder are operated by rolling levers, of the type 
so often seen on Continental engines. A steam separator is 
provided on the main steam pipe, and an emergency valve, 
which can be operated by hand from the floor level. The 
main frame is of A shape, with bored guides; the connecting 
rod has a solid end, and the crank is provided with balance 
segments. Having in view the paralleling of the generators 
as alternators, each engine is fitted with a small induction 
motor operating by worm gear a‘weight in connection with 
the governor, so that the speed!'can be varied ‘over'a small 
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16 in., and the valve gear, which is controlled by a fly-wheel 
governor, works horizontally over the cylinders, which are 
single-acting. 

In an adjoining building there is a Chloride storage 
battery of 320 cells, arranged in three tiers, the top of 
which is shown in one of our views. This battery is worked 
in conjunction with a Westinghouse reversible booster, 
which is fixed in the engine room, and comprises a com- 
pound-wound six-pole motor of 125 mp, 
coupled to an eight-pole generator, with a 
4-Kw. four-pole exciter on the same shaft, 
The booster is rated at 1,500—450 amperes, 
0—165 volts, and runs at 375—500 revo- 
lutions per minute. The field of the booster 
is excited by the exciter; the field of the 
latter is excited partly from a constant 
source and partly with a heavy winding 
connected as a shunt to a resistance in 
the main circuit on the switchboard. When 
the main current to line is at its average 
value, the two windings counteract one 
another, the booster is not excited, and the 
battery is idle. When the main current 
increases, the exciter sends current through 
the field of the booster in such a 
direction that the latter assists the battery 
to discharge; and when the line current 





booster so that it helps the line pressure 
to charge the battery. The resistance in 
the main circuit is adjustable in five steps 
to suit varying conditions of load. It is very 
pretty to watch the pointer of the battery 
ammeter gradually move over the scale, 
from a heavy discharge to a heavy charge, 
as the load varies ; and as the variations of 
load are extreme, it is found that the battery 
is a very valuable aid in maintaining uniform load on 
the generators. We have often advocated the more 
extensive use of batteries for this purpose, and in this 
way, and the admirable working of the system—which is 
widely used abroad — should command the attention of 
traction engineers where similar conditions obtain. The 
battery is capable of charging at 1,000 and discharging 
at 2,000 amperes, and we may point out that it need not 
necessarily possess a large capacity—high discharge rate 
is the essential feature. 

The main switchboard is mounted on a gallery at one 
end of the eugine room, and consists of 19 marble panels, 
Three of these, at the left hand, are main feeder panels, each 
equipped with circuit breaker, and main “ up ”-and-“ down” 
switches. Next is a main panel, carrying a swing. 
bracket voltmeter, 1,600 ampere-meter,’watt-hour meter, and 
Elliott;;recording; instruments. : The, two following pane] 
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-MaIn SWITCHBOARD. 


rauge from the switchboard. A reheater receiver is provided 
between the cylinders. 

Besides the main generators there are two steam dynamos 
of 200 kw. each, running at 250 r.p.m., and generating 
direct current at 650 volts. These are used for lighting, but 
are also available for assisting the main engines if necessary. 
The magnets are eight-polar, compound-wound. The 
cylinders are 16 and 27 in. in diameter, with a stroke of 


carry, the motor-booster switch gear, including rheostats in 
circuit with the booster field and the fine winding of the 
exciter field ; also the “‘ ground ” switch and a track feeder 
switch. The next panel bears a main generator voltmeter, 
3,000 ampere-meter in series with the earth plate (which 
reads zero), two track feeder switches, and the five switeles 
for varying the main booster resistance ; the latter is bebin 

the board, and consists of heavy cast-iron plates. The bat- 


diminishes, the exciter reverses, exciting the 
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tery panel carries an ammeter, reading 3,000—0—3,000, 


booster cut-out switch (on the negative pole), battery switch 
(on the positive bus-bar), and circuit-breaker. Next are 
three main generator panels, with the usual equipment, 4 
motor panel, two spare panels, two panels for the small 
generators, a main lighting panel, with provision for 
paralleling with the traction bus-bars, and two lighting 
feeder panels. The last of these provides for throwing the 
lighting circuits on the battery. The circuit-breakers on 
the small generators cut out both the positive and equalising 
circuits, and are fitted also with an auxiliary tripping solenoid 
on the back of the board, in series with the negative pole. 
Where glow lamps are used for lighting, they are connected 
three in series. . 

The engine room is traversed by a three-motor electric 
crane. Space is available for the erection of a fourth gene- 
rating set, when it is required ; and we trust that it will not 
be long ere the good example set by the Mersey Railway is 
followed by the neighbouring lines—which, we may add, are 
greatly in need of new track, new rolling stock, and a vastly- 
improved service. The Liverpool district is taking a 
prominent position in the development of electric railwav 
traction—as it well may, seeing that it holds the proud 
position of pioneer of the world in overhead electric rail- 
way working. London, of course, is still more advanced, and 
Newcastle is not idle. When will Glasgow, Manchester and 
Birmingham wake up to the new révime, and realise that 
they are out of date ? 

The Mersey Railway has benefited by the experience 
acquired by the staff of the Westinghouse Co. in carrying 
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THE NEW ELECTRICITY WORKS AT 
WORCESTER. 


THE recent opening of the new electricity works of the 
Worcester Corporation marks a very radical departure from 

















Worcester: GENERATING PLant IN THE New WORKS. 


out electric railway projects in America ; and certainly the 
conversion has been accomplished in a workmanlike manner, 
Which should go far to open the eyes of British railway 
Managers to the now thoroughly practical and stable 
character of electric traction on railways. 








Light? Railways.—The Board of Trade bas recently 
confirmed {the ‘following ‘Light Railways Orders:—(1) Colne and 
Trawden ;8(2) Canterbury and Herne Bay. 


the old method of supply. It will doubtless be remembered 
that the original station was somewhat celebrated for the use 
of the water-power of the River Teme, from which great 
things were expected in the way of economical results. 

Only a portion of the plant was driven by water-power, 
and steam plant was also held in reserve. Unfortunately, 
it was found in practice that the power derived from the 
water was so fluctuating, owing to the floods and droughts, 
that the steam power had to be used a great deal, and though 
there was undoubtedly considerable saving in the coal bill, 
this was usually more than balanced by the additional 
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interest and sinking fund charges caused by the heavy 
capital expenditure on the buildings and plant. 

During a dry summer the Teme is very low indeed, and 
during the autumn and winter it is liable to sudden and 
rapid floods, during which the turbines cannot be used. 





The architect for the station was Mr. A. B. Rowe, of 
Pierpoint Street, Worcester, and he has provided a very 
handsome and substantial block of buildings, consisting of 
engine room, boiler house, battery room, &c., and a complete 
suite of offices, stores, &c., the latter block being built of 
red brick faced with stone. Until the 
present time, the engineer’s office has been 








Battery Room. 


In 1898 a 400-Kw. steam alternator was added, which filled 
up the engine room, and when the time arrived for the next 
extensions the question arose as to whether it was advisable 
to extend the old works, which are at Powick, some 2} 
miles from the centre of the city, and supply high pressure 
alternating current, or to build ancther station nearer the 
centre of the area. The 
city electrical engineer 
(Mr. C. J. Sutherland, 
M.I.E.E.), after giving 
the matter careful con- 
sideration, finally ad- 
vised the City Council 
to erect another station 
and supply the centre 
of the area from it, 
on the three-wire con- 
tinuous current system, 
with 460 volts across 
the “ outers.” 

The sole reason for 
placing the original 
station so far from the 
city was to make use 
of the water power, and 
as this had been rtilised 
to its fullest extent, Mr. 
Sutherland considered 
there would be no ad- 
vantage in continuing 
to extend there. as the 
cartage of coal was an 
item of cost of consider- 
able weight, and build- 
ing and main - laying 
would have been very 
expensive. Another 
factor which largely 
influenced the decision 
was the supply of power for electric traction, which was 
under consideration at the same time. 

The scheme prepared by the engineer was adopted by the 
City Council, and tenders for the work were accepted in 
October, 1901. Thechairman of the Electricity Committee, 
Mr. A. Hill Parker, has shown a deep interest in the scheme, 
and has taken a very active ‘part in the promotion of the 
new, station. 





at the Guildhall, where all business and 
meter testing had to be carried on in 
one room, and further offices had become 
an imperative necessity. 

As the boiler house and condenser trench 
are below flood level, special precautions had 
to be taken to keep them water tight; 
they are completely surrounded by asphalte, 
and a layer of the same is carried under the 
concrete. 

The shaft is 150 ft. high and 7 ft. 6 in. in 
diameter inside ; it was built to the architect’s 
design by the Alphons Custodis Chimney 
Construction Co., and is constructed of their 
patent bricks, shaped to the curve of the 
chimney, and perforated vertically, so that 
the cement mortar penetrates the perfora- 
tions and binds the bricks firmly together, 
The shaft was built by two men in ten 
weeks, ; which was!,a‘-remarkably ‘smart 
piece of work. 
i-The engine room is 50 ft. long and 32 ft, 
wide, and a temporary end has been pro- 
vided in order to admit of extensions, 
The lighting is from the roof, and there 
is the usual dado of glazed brick 6 ft, 
high; above this the walls are painted, 
with three coats of Blundell’s white washable distemper 
which gives a highly glazed surface. 

The generating plant consists of three 250-Kw. Belliss- 
Bruce Peebles sets, and a 75-Kw. motor alternator set con- 
sisting of a 120-H.P. Belliss engine coupled with a clutch to 
a Ferranti alternator anda Bruce Peebles dynamo, The three 
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large engines are triple expansion, the smaller one com- 
pound. 

One of the large Belliss engines drives a pair of 125 KW. 
dynamos, to be used as balancers at 230 volts, and each of the 
other two drives a 250-kw. dynamo which can be used either 
asa shunt machine at 460 volts across the “outers” of the 
lighting mains, or as a compound machine at 550 volts for 
driving the trams. 
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The following results were obtained when the engines and 
dynamos were tested at Messrs. Belliss & Morcom’s works :— 
Lbs, steam per Kw.-hr. Steam temperature. 


Fall load ... ..- 20°36 499 &° F., pressure 175 lbs, 
Boy bk ee ee 450°, 
OPT 438° 
5 NS 406° ,, 
All three engines are alike, and the spare parts inter- 
changeable. 


Fack of the engines is fitted with a Kérting condeneer, 
and the exhaust pipes are so arranged that any or all of the 
engines can be exhausted to atmosphere or condenser inde- 

endently. The condensers and piping are placed in a 
trench behind the engines, and are supplied with water by a 
14-in. main pipe carried overhead and connected to a tank. 
This tank is supplied by two motor-driven centrifugal 
pumps, one capable of delivering 550 gallons and the other 
750 gallons of water per minute. The water is obtained 
from the Severn, on the banks of which the works are 
situated. 

The motor-alternator set is specially installed to run in 
conjunction with the Powick station, and can be used with 
the following combinations :— 

When short of water or flooded at Powick the alternator 
will be clutched on to the engine and the set used to supply 
the day load of the alternating system, or the alternator can 
be driven by the direct current machine as a motor from the 
hn.ceries for the same purpose, and the steam plant can be 
shut down at Powick, thus avoiding having two sets of 
boilers under steam, as it will always be necessary to steam 
at the new station to supply the trams. 

When there is a surplus of water during the daytime, the 
alternator will be run as a motor driving the direct 
current machine as a generator (with the engine uncoupled) 
and charging the batteries, thus storing the water-power, 
which is at times rnoning to waste under existing conditions. 
The set can also be used, if necessary, with the engine 
driving the direct-current generator to charge the batteries. 

The booster set is also of Messrs. Bruce Peebles’ make, 
and consists of the usual combinations of motor and two 
boosters, each capable of generating 105 amperes, at 0 to 70 
volts. 

The switchboard is of the well-known Ferranti type, and 
is fixed in one of the bays at the end of the engine room, on 
the left-hand side. As the plant is extended, the switch- 
gear will eventually be nearly in the centre of the engine 
room. Special attention has been paid to the question of 
making the switch gear fire-proof, and no wood is used near 
it. The platform is paved with red tiles with two stone 
steps, and where the temporary wooden end of the build- 
ing avproaches the gear, the woodwork has been cut 
away and expanded metal lathing and adamant cement 
substituted. 

The resistances are fixed on concrete stools in a room at 
the back of the switchboard, and the spindles for working 
them are carried through the wall to a slate table in front. 
The high-pressure panels are kept quite separate from the 
others to avoid danger. 

Two sets of bus-bars are provided, for switching the com- 
pound machines on to either the lighting or the traction 
system, and the balancing machines can also be put on either 
side of the three-wire system. 

The battery consists of 250 cells made by Messrs. Ash- 
more, Benson & Pease, and has a capacity of 630 ampere- 
hours when discharged at the rate of 105 amperes. The 
maximum discharge for one hour is 380 amperes. 

The boiler house is 52 ft. long by 52 ft. wide, and contains 
three boilers by Mezsrs. Babcock & Wilcox, each capable of 
evaporating 11,000 lbs. of steam per hour, and each fitted 
with the well-known chain grate mechanical stokers, which 
are driven by a 5-H.P. motor. Room is left for a fourth 
boiler. The working pressure is 180 lbs., and the steam is 
superheated to about 500° F. 

A Green economiser consisting of 288 tubes is fixed in 
the boiler house, the scraper gear being driven by a small 
motor. The pump room, which is entered from the boiler 
house, contains two Weir feed pumps, and the motor-driven 
centrifugal pumps already mentioned. 

The coal;bunkers are at the same level as the boiler house, 
which is 6 ft. below the street level, and the coal is brought 
in small trucks mounted on rails onalorry. The latter after 


passing over a weighing machine is backed to a pair of rails 
supported on girders above the coal store, and the trucks are 
there run on to the rails, and the coal tipped just where 
it is required. 

The feeders for lighting are triple concentric lead-covered 
cables supplied by the British Insulated Wire Co., and are laid 
in earthenware troughing filled in solid with pitch. These 
feeders supply the old concentric mains which were used for 
the low pressure alternating supply, and the latter have been 
divided into sections for balancing on the three-wire system. 
These sections practically represent the whole sides of 
different streets, and it has been found that a very good 
balance is obtained. 

The mains for the tramway system are carried in troughing 
to the centre of the town, a distance of about half-a-mile, 
and terminate at the tramway company’s switchboard. 

The Corporation is under contract to supply the tramway 
company with energy at the following rates :—2d. for the 
first 200,000 units; 13d. for the second 200,000 units; and 
14d. per unit for all surplus, the company to pay each year 
for a minimum of 200,000 units. 

Either party must give the other 12 months’ notice of 
intention to supply or to require a supply; the Oor- 
poration gave the company the required notice that it 
would be ready on December Ist, 1902, and the plant was 
actually complete some weeks before this date. The tram- 
way company, however, is not yet ready for the current. 

The following were the. principal contractors for the 
work, which was carried out to the designs and under te 
supervision of the borough electrical engineer, Mr. ©. J. 
Satherland :— 

Buildings... a ..» Messrs, Stokes Bros., Worcester. 

Shaft ae wa ... Alphons Custodis Co., Sheffield. 

Boilers, steam pipes, &. Messrs. Babcock & Wilcox, London. 
Engines, dynamos, motor- Messrs. Bruce Peebles & Co., Edinburgh 


alternator, booster, &c. (engines, Messrs. Belliss & Morcom). 
Condensing plant and The Sir Hiram Maxim Engineering Co., 


pipe work. London. 
Switchgear ; . Messrs. Ferranti, Ltd., Hollinwood. 
Battery ... ava Messrs. Ashmore, Benson & Pease. 


Travelling crane Messrs. Herbert Morris & Bastert. 





NOTES. 


Wolverhampton Tramways.—On Wednesday the 
Town Council again discussed the question of the Lorain system. 
A resolution had been proposed by Alderman Mander to take over 
the system, but an amendment in the following terms was carried 
by 28 votes against 17 (majority 11) :— 

That the Council being of opinion that the 11:375 miles of single track, 
installed by the Lorain Steel Co., does not fulfil the conditions imposed on the 
said company by the contract between them and the Corporation, the Council 
declines to take over and pay for the same, and calls upon the said company to 
carry out the stipulations contained in clause 16 of the said contract, or to 
proceed to arbitration under clause 18 of the same contract. (Moved by 
Councillor White, seconded by Councillor Bantock.) 

This amendment was subsequently put as a substantive motion, 
and was carried unanimously. 


The Hon. Member for Preston.—Mr. John Kerr, 
who was last week elected M.P. for Preston with a majority of 
2,149, is the principal member of the well-known firm of electrical 
manufacturers, Messrs. Dick, Kerr & Co., Ltd. Mr. Kerr’s company 
is one of the most enterprising electrical houses in the kingdom, 
and he may be trusted to know how to use his Parliamentary 
influence for the good ‘of electrical development when matters 
appertaining thereto are before the House. 


Marriages.—On April 28rd, at St. Catharine’s, Feltham, 
Mr. George E. B. Pritchett, eldest son of G. E. Pritchett, F.8.A., of 
Oak Hall, Bishops Stortford, was married to Violet Octavia, second 
daughter of the Rev. J. F. Jemmett, B.C.L, M.A., Vicar of 
Feltham. Mr. Pritchett is the chairman of the well-known firm of 
storage battery makers, Pritchetts & Gold, Ltd., of Feltham. 

On Saturday, 16th inst., Mr. Stanley Cooper, of Messrs. Cecil 
Cooper & Co., electrical engineers and contractors, of Gloucester - 
Road, £o1th Kensington, was married at the Baptist Chapel, Ryde, 
I.W., to Miss Bessie Handley, of Springdale, 1.W. The presents, 
which numbered altogether over 100, included one from the firm’s 
employés. 


The B.A. Meeting.—The British Association for the 
Advancement of Science holds this year’s meeting at Southport. 
On Wednesday, September 9th, Sir Norman Lockyer, K.C.B., 
F.BS8., will deliver his presidential address. Section A will be 
under the presidency of Mr. C. Vernon Boys, F.R.S.; and G 
(Engineering) under Mr. C. Hawksley, M.I.C.E. The “ Educational 
Science” section (L) is to be presided over by Sir W. de W. 
Abney, K.C.B., F.B.S. 
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Mr. Stromeyer on the Choice of Steam Boilers.—This 
paper, which was read before the Civil and Mechanical Engineers’ 
Society on May 7th by the chief engineer of the Manchester Steam 
Users’ Association, is of interest as showing the favour with which 
shell boilers are viewed by boiler insurance companies, who, above 
all others, might be supposed to plump for the water-tube boiler, 
which we are so often told is safe in proportion inversely to the 
diameter of its parts. That this safety is only chimerical is well 
known to practised engineers. The question of boiler safety is not 
one merely of shell diameter; other things have their influence. 
Though himself a marine man and favourable to marine typer, 
Mr. Stromeyer fully endorses the excellence of the Lancashire 
type of boiler. He disposes of the fallacy often put forward, 
that water-tube boilers can respond quicker to a sudden demand 
for steam than can shell boilers. The opposite is, of course, 
the truth. Nor is it necessary to waste hours in getting up steam 
with slow fires if suitable water-circulators are employed to transfer 
the water from the top water level to the boiler bottom, so as to 
maintain the temperature equal throughout the boiler. Referring to 
the present-day thickness of end plates, which may be as much as 
1 in., Mr. Stromeyer states that he now fits a length of about 8 ft. of 
corrugated tube at the back end of the flue tubes of Lancashire 
boilers, £0 as to enable the tubes to extend and allow the end plates 
to move in and out more easily. By this expedient the fault of 
grooving of the end plates will be checked. The shell boiler is s0 
perfectly safe at 200 lbs. that the argument of safety does 
not hold in favour of the water-tube boiler. We might 
add a reminder that the steam drums of _ water-tube 
boilers of to-day are exposed to much greater stresses than 
were declared unsafe in shell boilers not many years ago, when 
water-tube boilers were coming into use. It is notable that the 
advocates of all types of boilers appear to support their case rather by 
abuse of other boilers than by putting forward any very special advan- 
tages of theirown.. Where floor space is of accouat, the marine 
boiler may be selected in preference to the Lancashire, but a disad- 
vantage of the marine type is that for inland towns it is limited to 
9 ft. 3 in. in length, and 11 ft, diameter. A modified marine boiler 
is the dryback return tubular type. Heating surface is lost by the 
absence of the combustion chamber, but an external combustion 
chamber of brick can, of course, be employed where space permits. 
The author appears anything but favourable to water-tube boilers, 
which he regards as unsuitable for sedimentary feed water and 
which require feed water purifiers. The water-tube boiler loses 
more heat from its casing than is lost from ‘an internally fired 
boiler. The loss due to the waste gas temperature was dealt 
with. As regards smokelessness, the perfect furnace seems to 
frighten Mr. Stromeyer, for he thinks it will be too hot to do the 
plates good. We do not think he takes quite a broad view of this 
part of his subject. The high temperatures he names cannot occur 
where the naked plates bound the furnace. They can only occur 
where there are refractory linings, and when the gases escape from 
these, they may. be led parallel with the plate surface, and not 
allowed to impinge until they have lost some heat. The eubject of 
steam boilers is an interesting one. The workmanship of to-day is, 
we had almost said, perfect, but the use of fuel is not attended by 
the same care as accompanies the making of a boiler, nor is the 
combustion of fuel even regarded from the basis of first principles. 
Fuel combustion is simply a chemical process for which high tem- 
perature is requisite and necessary as well for the -fuel as for the 
air. Even pure oxygen, the great supporter of combustion, loses 
this power when cold enough to be liquid. It is but a question cf 
degree as between the liquid state of oxygen and the temperature 
of perfect combnstion in the boiler furnace. But though Mr. 
Stromeyer appears to recognise that something is wrong, he does 
not seem to grasp the full significance of this subject. 


Music and the Telegraph Conference.—in connec- 
tion with the International Telegraph Conference, a concert will be 
given by the President of the Institution of Electrical Engineers 
at the Albert Hall on the evening of Thursday, June 11th. Sir 
Frederick Bridge will conduct, and the Royal Choral Society will 
take part in the performance of bis ballad, ‘‘The Forging of the 
Anchor.” The orchestra wiil play Sir Alexander Mackenzie’s over- 
ture to “The Cricket on the Hearth,” Sullivan’s “ Di Rallo” Over- 
ture, and Dr. Elgar’s “Pomp and Circumstance” March in D. 
Madame Clara Butt, Mr.-Ben Davies, and Mr. Andrew Black will 
contribute songs to the programme, and Miss Marie Hall will be the 
violinist of the occasion. 

On the evening of Friday, June 5th, the Electro-Harmonic 
Society will also give a special ‘“‘ Ladies’ Night” Concert in honour 
of the foreign delegates. The usual string orchestra, with piano and 
“Mustel” organ, will play a selection of the national airs of 
Europe, Mendelssohn’s “Midsummer Night’s Dream” Overture, 
and other items. Mr. Montague Borwell and Miss Winifred Marwood 
will sing, Mr. Percy French will once more present his inimitable 
sketches in chalk, conjuring and jugglirg will figure in the pro- 
gramme, and Mr. Izard and Mr. Gatehouse will respectively 
play piano and violin soli. On this occasion the Concert 
will be held in the magnificent ‘‘ King’s Hall” of the Holborn 
Restaurant. 


Appointments Vacant.—Junior assistant for Peter- 
borough electricity works ; chief inspector and assistant for Bolton 
Corporation tramways. The Birmingham Corporation is adver- 
tising for an electrical engineer at £1,000 per annum. The names 
of candidates for a vacancy of inspector of electrical fitters at 
Haulbowline are to be forwarded from Chatham through the 
Admiral-Superintendent of the Dockyard. The pay is £130 to £170 
per annum, with 685 a year house allowance. 





asian 


The so-called “ Planchette " Case.—In the Standard’, ° 


leading article on this case on May 14th it says :—“ London, ag 
Rome did in Juvenal’s time, swarms with quacks and pretenders to 
all sorts of mysterious and quasi-supernatural powers. Hypnotism, 
animal magnetism, spiritualism, ‘psychical research,’ Christian 
Science, and the like, are the fads of the day. The venerable shams 
of Cagliostro and Mesmer, exploded again and again, are disinterred 
and clothed with a pseudo-scientific terminology.” The article 
then, in a grandmotherly way, tendered advice to those with money 
to avoid such shams, and yet, in its advertisement pages on the 
same day, a whole column was devoted to one of the most pro- 
nounced of these, and yesterday this was multiplied by three! Have 
the proprietors or editors of the Standard so soon forgotten the 
electropathic belt ‘‘fad of the day?” 


Physical Society.—Before the meeting held on May 
8th, Dr. R. T. Glazebrook, F.R.S., presiding, Dr. Watson read a 
“Note on the Construction and Attachment of Galvanometer 
Mirrors.” It has often been pointed out, notably by Lord Rayleigh 
and Prof. Threlfall, that it is better to increase the sensitiveness of 
galvanometers and similar instruments by improving the optical 
system, rather than by pushing the electrical sensitiveness to 
extreme limits. When working with ordinary silver-on-glass 
mirrors difficulties arise in connection with the attachment of the 
fibre and the fact that it is necessary to use a varnish, which in all 
cases produces distortion. These difficulties have been overcome by 
using quartz instead of glass, and platinum instead of silver. A 
disc of quartz, the diameter of the mirror required, and about 1 mm, 
tnick is cut from a rod of the fused material. A small tag of 
quartz-rod is then fused to the edge. This is for the attachment of 
the fibre. One surface of the disc is then polished and coated with 
a platinising solution. The whole is then put into a muffle-furnace 
and raised to a red heat, when platinum is deposited upon the 
surface. The disc can then be ground down in thickness from 
behind until it is as thin as required. This does not produce dis- 
tortion of the mirror, because of the unstrained condition of 
fused quartz. Half-silvered mirrors can be obtained by adjusi iy 
the thickness of the coating of the platinising solution. Dr. Watsn 
exhibited several galvanometer mirrors and also larger mirrors on 
plate glass and lenses. 

Mr. C. V. Boys congratulated the author upon a valuable and 
interesting paper. The subject of mirrors was one which for many 
years had troubled and perplexed experimenters. It was 
surprising that a new method of making mirrors, such as that 
described in the paper, could have so many advantages over the 
usual processes. 

Mr. J. W. Swan expressed his interest in the paper, and said he 
was glad to see that the seed ‘sown by Mr. Boys in the employment 
of fused quartz was being cultivated to-day. The paper was a valu- 
able practical contribution. He asked for the composition of the 
platinising solution. 

The Chairman, in congratulating the author, said he had had an 
opportunity of discussing with Dr. Watson the uses to which these 
mirrors might be put, and he had seen their many advantages in a 
vertical-force magnetograph at the National Physical Laboratory. 

Dr. Watson said he thought the composition of the solution was 
a secret, but it was a comparatively inexpensive liquid obtainable 
from Messrs. Johnson & Matthey. 


Centenary of Dalton’s Atomic Theory,—The cen- 
tenary of the publication by Dr. John Dalton of his discovery of 
the Atomic Theory has been celebrated this week by the Manchester 
Literary and Philosophical Society, of which he was president for 
nearly 30 years in the first half of last century. The proceedings 
commenced on Monday afternoon, when Prof. F, W. Clarke, cf 
Washington, delivered an interesting lecture on the ‘ Atomic 
Theory ” to a large audience, and in the evening a dinner was held 
at the Queen’s Hotel. At noon on Tuesday, in the Whitworth Hall 
of the Owens College, a degree ceremony took place, when Earl 
Spencer, the Chancellor of the Victoria University, conferred the 
honorary degree of D.Sc. on Prof. Clarke, and. also on Prof. J. H. 
van’t Hoff, Berlin. This was followed by a luncheon at the Town 
Hall, the Lord Mayor presiding, and in the evening a soiree was 
held at Owens College. A congratulatory telegram was received 
from the Russian Chemical Society, and Prof. J. H. van’t Hoff, on 
behalf of his German colleagues, offered the society his heartiest 
congratulations, and paid a warm tribute to the value of Dalton’s 
discovery. Prof. T. E. Thorpe presented an address on behalf of 
the Royal Society of London, and one from the Chemical Society 
was presented by Prof. W. A. Tilden. 


Personal.—Mr. Alfred James Cooper, late of Stamford, 
Lincolnshire, who has just been promoted to the important position 
of postmaster at the Rochester general offices, has had considerable 
experience in electric and telegraphic work. He was af one 
time with the old Electric and International Telegraph Co., and he 
was subsequently appointed an inspector of the telegraph service. 


Manchester Electrical Contractors.—At the first 
annual meeting of the Manchester and District Association of 
Electric Lighting and Power Contractors, held on May 14th, Mr. J. 
McDermott, of Lancashire Engineering Works, Ashton-under- 
Lyne, was elected president for the year 1903-4. An account of 
the work done by the association during the past year has been 
received too late for inclusion in this issue; we sball refer to ib 
next week. : 


For Sale.—A notice appears in our advertisement pages 
to-day of a sale which is to take place on June 10th of certain surplus 
plant, machinery, &c., on the old premises of the Phomix Dynamo 
Co. Messrs. Wheatiey, Kirk, Price Cowiare to conduct the sale, 
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Main Switches.—The Electrical Transmission Co., of 
Albert Works, Hammersmith, have just put ‘on the: market some 
new patterns of main switches. Fig. 1 shows their latest form of 
change-over or double-throw switch, called their ““P” type. - This 
switch is manufactured’ in sizes from 50 to 1,000 amperes, single, 
double or triple-pole, and is suitable for all voltages up to 500 





Fic. 1, 


volts. It is designed so tbat the switch takes up the minimum 
height from the switch base when in the “on” position. It can 
stand in the off position if desired, being held there by a powerful 
spring. It is quick-break in its action, and has a double-parallel 
break. Fig. 2 shows their latest form of protected main switch with 
case. Each pole of the switch is mounted on a separate slate base 
and a dividing screen is provided between the poles. The switch is 





Fia.. 2. 


fitted with front connecting terminals, and the cables come into 
the case through insulating bushes. This switch is manufactured in 
sizes from 25 to 200 amperes, double or triple-pole, and is suitable 
for all voltages up to 500 volts. It has been designed sp3cially 
strong to suit rough usage, and is very suitable for use with motors. 


Boiler Explosion.—On Tuesday, at the works of 
Messrs, Belliss & Morcom, Ltd., Birmingham, a tube in a Babcock 
water-tube boiler exploded, causing the death of one man and 
Serious injuries to four others from scalding. The boiler had been 
in use for seven years. 


Tariffs.—A correspondent writes: —“How far the 
country would be wise in establishing tariffs against imports is a 
debatable question. At the moment much is said about expecting 
everything from the Colonies and giving nothing in return. This 
view is incorrect. Thiscountry is paying on account of the defence 
of the Empire about .80 millions per year. There are about 
50 millions of Anglo-Saxons or white people in the Empire, of 
which one fifth are in the Colonies, and should pro rata, therefore, 
contribute 16 millions aunually. They actually do contribute a 
mere fraction, though it is the boast of the Colonies that life is easier 
there then at home, 'Pheve littfe iulauds, therefore, make s gift,of 


16 millions annually to the Colonies, which could, therefore, well 
afford to give a preferential tariff to the old countr: to help on the 
trade which pays the defence of the Empire, and, therefore, to 
avoid the starting of a tariff war against Great Britain. 

“Onthe mere question of home tariffs there is something to be 
said. The municipal authorities of this country when calling for 
tenders insist on the contractor paying certain minimum rates of 
wages. The effect of this is to enable foreign firms to under-cut in 
the matter of prices. The low foreign price appeals strongly to 
municipal authorities, who appear to be imbued with the convic- 
tion that the British workman is best served by ruining British 
firms. The order goes to the foreigner, who is subject to no con- 
dition as to wages, and foreign-made stuff is dumped freely here, 
as may be seen at Manchester, St. Pancras, and elsewhere. 

“ Some of the stuff sent here from abroad is good; much of it is 
shoddy and flimsy. The point we wish to make is that it all comes 
in free from the special restrictions demanded by the municipali- 
ties. It is not possible to enforce such restrictions on the foreigner. 
It would be possible to enact that no foreign tender should be con- 
sidered by any municipal or other authority or company or indi- 
vidual who demands such special clauses as to wages or other 
matters which cannot equally be enforced against foreign firms. 

This end would be to a certain extent attained by the laying on 
of an import duty in order to countervail such clauses more or less, 
and produce an approximate equality. We cannot say what such 
a duty would amount to. Contractors could probably state the 
enbanced cost of such restrictions upon manufacture. Had Mr. 
Mosely constituted a commission of working men to examine this 
question, we think they would have found out how very negative 
was the benefit attempted to be conferred upon them by 
their self-constituted frien\s, and they would have demanded 
that no such restrictive clauses should be enacted. We can- 
not both eat our cake and have it, nor can we live on 
free trade with restrictive clauses against our own manufacturers 
intensified by preferential sea and railroad rates in favour of the 
foreigner. This is not the free trade hoped for by Cobden. It is 
protection for the foreigner. The English market is the most 
valuable in the world, and foreign nations will stop at nothing to 
capture it. They give bonuses on exports, rebates on railway rates, 
and laugh at the restrictions we put on our own people, restrictions 
which alone amount to a handsome profit for the foreigner. How 
long are such things to be endured ? ” 


The Post Office and its Electric Supply.—This 
Bill was on the 12th inst. read a second time in the House of 
Commons and referred to a Select Committee. Mr. Austen Cham- 
berlain said it was a Bill enabling the Post Office to acquire certain 
sites for Post Office purposes. He sought power under the Bill to 
acquire land, with a river frontage, in Southwark for the erection 
of a power station for the supply of electricity for Post Office pur- 
poses. He had been asked whether he would consider the 
advisability of obtaining this power from one of the existing 
sources of supply instead of creating a new Post Office establish- 
ment. At the present time the Post Office supplied the 
whole of its electricity for the Central Telegraph Office; 
but they had exhausted their power at that station, and they 
were urgently in need of further power in order to improve 
the telegraphic facilities for London. But since the Bill had been 
drafted he had reason to think, as the result of some communica- 
tions he had received, it might be possible for the Post Office to 
make advantageous terms with one of the existing companies which 
would relieve him from the necessity of proceeding with this scheme. 
At the same time, he would ask the House to give him the power 
which was taken in the Bill, because his chance of making any terms 
at all of a satisfactory kind would be reduced if it became obvious 
to those with whom he was dealing that he had no option but to 
accept their terms. 


Fatality.—A young employe of the Mersey Railway Co. 
was knocked down by one of the trains at Central Station, 
Birkenhead, on 17th inst. It is stated that the body was dreadfully 
mangled, and in parts bore signs of severe electric shocks having 
been received. 


The Mosely Commission.—Americans profess to be 
merry over the idiomatic statement that the British workman has 
nothing to learn from Americans. Those who understand the idiom 
know how to place a correct meaning or shade of meaning upon 
the term, and, properly understood, it is quite true. Wethink the 
delegates have really learned a good deal, and perhaps they have 
learned nothing more valuable than that, while certain things are to 
be done by organisation and free use of machinery, the American 
methods must not be too closely followed. Carried too far, they 
mean shoddiness; many Americans are already quite aware of 
this, and are finding out that there is much more in certain British 
ideals than can be conveyed in the usual American judgment of 
“ clumsy,” over-weighted, and so on. The Mosely delegates have 
been seeing how rapidly flimsiness can be manufactured, but it is 
not to manufacture similar quality that they are to apply their 
observations. It is quite time that English purchasers learned that 
a 200-kw. machine was not the same thing wherever made. Had 
Englishmen in command been more of engineers and less of 
the titled ornamental nominee order, many thousands of 
pounds’ worth of foreign-made stuff would never have been 
bought. All foreign stuff is not bad, but much of what is dumped 
here is radically bad, and yet, to read the American papers, every 
American engine is as good as the Straight Line, and all American. 
tools are of Brown & Sharp standard. ms know better, and 
could show Very different qualities. 
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American Ideas ef Protection.—An esteemed con- 
temporary refers to the suggested European combination against the 
importation of American goods, and says that this can only mean 
one thing, namely, that goods can be produced at lower rates by 


America than by Austria and Germany. Applying the same line of © 


argument to America, would the American machinist state that the 
tariff wall which surrounds the United States, and is doubly as 
high as most other tariff walls, is proof that Europe can produce 
cheaper than can America? The argument is equally applicable in 
both directions. Our contemporary pleads that Europeans will do 
well not to refuse to use American products. Yet Americans refuse 
twice as hard to use European products. This curiously inconsistent 
attitude of Americans is very general. Indeed, it is bat a sample 
of the attitude of all the ultra-protectionist nations. The Colonial 
Secretary’s speech appears to be taken as a personal affront by 
Germany—a country that has levied very heavy duties against 
British products for years, and has gone‘so far as to levy differential 
rates against Canada simply because Canada stood by the mother 
country. Foreign nations presume far too much, and Germany, in 
particular, affects to consider that we have no right to impose tariffs. 
Free trade is very well, but it is being exploited unfairly by the 
foreigner. France alone fora time did enter into a commercial 
treaty with us, very much to the benefit of both sides while it 
endured. But to-day friendly France, amiable America, rapacious 
Russia and greedy Germany all unite against the British Empire, 
and though we may still think free trade a good thing, it is a question 
if the people will not support the one minister who seems to be 
a vertebrate, and make some reply to the tariffs of the selfish 
foreigner. ; 

LE.E. (Students’ Section).—The visit to Messrs. Elliott 
Bros., which had been fixed for last Saturday, May 16th, had to be 
postponed. 


Cricket Anomalies.—It is not a little curious that 
whenever the Essex skipper is clean bowled, he is, nevertheless, 
Kortright out! Surrey is said to be agitating for a narrower 
wicket, since the famous Essex bowler, to whom a large Mead of 
praise is due, found the stumps so easily. 


For Sale.—Tenders are being invited for the purchase of 
enginer, boilers and dynamo, now working in the Admiralty Pier 
Turret at Dover. Particulars are given in our advertisements to-day. 


oma maiial 
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THE CENTRAL STATION ENGINEER. 


Mr. W. Massny has resigned his position as assistant (distribution 
engineer) to the Willesden District Council to join the staff of 
Messrs. W. T. Henley’s Telegraph Works Co., Ltd. 

The vacancy of junior shift engineer in the Bradford electricity 
department, has been filled by Mr. G. W. Gnossxz7, late assistant at 
the Leith Corporation electricity works. 

The employés of the Hove Electric Lighting Co. on Saturday had 
a walking competition to Steyning and back, a distance of 214 
miles, There were 12 competitors, and Harper arrived first in 
3 hours 56 minutes 41 seconds, BuhackwHLt being second in 3 hours 
59 minutes 13 seconds, and THoRN third in 4 hours 5 minutes 10 
seconds. 

The staff of the Wigan Corporation electricity works have pre- 
gented Mr. J. Davipson, who is leaving, with a gold-mounted 
ebony stick and a silver-mounted pipe in case. 

Mr. R. SomeRviLLE Bayntow, of the Trafford Power and Light 
Supply Co., has been appointed shift engineer at the Dickinson 
Street and Bloom Street works of the Manchester Corporation. 

Worksop U.D.C. has increased the salary of Mr. CRowTHER, 
electrical engineer, from £125 to £175 per annum. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 





City of London Electric Lighting Co., Ltd. (34,406).—This 
company's annual return was filed on March 80th, when 40,000 preference and 
70,595 ordinary shares had been taken up out of a nominal capital of £1,200,000 
divided into 40,000 preference and 80,000 ordinary shares of £10 each. £10 per 
share has been called up, resulting in the receipt of £1,105,950, Mortgages and 
charges: £700,000. 


Kensington and Knightsbridge Electric Lighting Co., Ltd. 
(26,193).—This company’s annual return was filed on March 24th, when 21,000 
ordinary, 10,000 first preference and 10,000 second preference shares hai been 
taken up out of a nominal capital of £350,000 divided into 50,000 ordinary, 10,000 
first preference and 10,000 second preference shares of £5 each. £5 per share 
has been called up on 15,968 ordinary, 10,000 first preference and 10,000 second 
preference shares, resulting in the receipt of £179,840. £25,160 is considered as 
paid on 5,082 ordinary shares. Mortgages and charges: £90,000. _ Debenture 
stock eee by this company jointly with Notting Hill Electric Lighting Co., 

td. ; 


John S. Vaux & Co., Ltd. (Marine and Electrical Engineers, 
&c., Sunderland) (69,272).—Re-issue, on May 7th, of a debenture for £100, part of 
a series created April 25th, 1901, to secure £1,000, charged on the company’s 
undertaking and property, present and future, including uncalled capital. No 
trustees. Total amount previously issued of same series: £1,000. 


Electric Danite Syndicate, Ltd. (76,275).—Issue, on May 6th, 
of a debenture for £100, of a series created February 6th, 1908, to secure 
£1,000, charged on all the company’s property and capital, present and future. 
No trustees. Total amount previously issued of same series: b 


Woking Electric Supply Co., Ltd. (46,175).—Issue, on April 
* B0th, of £250 debentures, part of a series created November 2nd, 1899, to secure 
£25,000, ed on the company’s undertaking and property, present and 
future, including uncalled capital. No trustee Total amount previously 
issued of same series: £19,750. 


eat 


Electric Timber Seasoning and Preservation Co., Ltd, 
(61,428).—A debenture, dated April 80th, 1903, to secure £850, chargea on the 
company’s undertaking and property, present and future; has been registered, 
Holder: H. B, Weaver, 11, Stone Buildings, Lincoln’s Inn, W.C. 


South London Electric Supply Corporation, Ltd. (50,392) — 
This company’s annual return was fil nm May Ist, when the entire capital of 
£825,000 in €5,000 shares of £5 each had been taken up and paid in full 
mortgages or charges. 


Private Wire and Telephone Installation Co., Ltd. (76,888), 
—£2,000 debentures, created and dated April 27th, 1903, charged on the com. 
at undertaking and property, present and future, including uncalled capital 

ave been registered. No trustees. : 


Hove Electric Lighting Ce., Ltd. (36,942).—A trust deed 
° J 
dated June 80th, 1896, securing debenture stock for an unspecified amount (the 
deed being stamped to cover £42,500), and, as collateral security, a debenture 
dated March 4th, 1903, securing £25,000, have been registered in view of an 
issue of debenture stock. The security is authorised by the articles of associa. 
tion, a resolution of the company dated March 14th, 1894, and a board resolu- 
tan dated December 12th, 1895. Property charged: The company’s under- 
taking and property, pre ent and future. Trustees: Colonel A. Filgate, i.B,, 
1064, Jermyn Street, 8.W., and C. F. Tuffnell, Lloyd’s, E.C, Prior charge in 
respect of first mortgage debentures: £17,500. 


Willans & Robinson, Ltd. (40,660).—This company’s annual 
return was filed on April 29th, when 68,666 preference and 66,666 ordinary shares 
had been taken up out of a nominal capital of £750,000 in 75,000 preference 
and 75,000 ordinary shares of £5 each. £5 per share has been called up on 
52,203 preference and 52,204 ordinary shares, resulting in the receipt of £522,035, 
£144,625 is considered as paid on 14,468 preference and 14,462 ordinary shares, 
Mortgages and charges: £246,296. 


Telephone Co. of Egypt, Ltd. (17,824).—Issue, on April 29th, 
of £2, debentures, part of a series created December 8th, 1898, to secure 
£20,000, charged on the company’s property, present and future, including 
uncalled capital. No trustees. Total amount previously issued of same series: 

5,500. 


Guildford Electricity Supply Co., Ltd. (36,725).—Issue, on 
May 5th, of £700 debentures, part of a series created November 19th, 1900, to 
secure £15,000, charged on the company’s undertaking and property, present 


1, No 


and future, including uncalled capital. No trustees. Total amount previously 


issued of same series: £12,700, 


Metropolitan Electric Supply Co., Ltd. (25,395).—This com- 
pany’s annual return was filed on April 8th, when the entire capital of £1,000,000 
in 100,000 shares of £10 each had been taken up, £10 per share has been called 
up on 97,968 shares, resulting in the receipt of £979,680. £20,320 is considered 
as paid on 2,082 shares. Mortgages and charges: £170,000. 


London Electric Supply Corporation, Ltd. (24,957).—This 
company’s annual return was filed on March 80th, when 111,000 ordinary and 
49,240 preference shares had been taken up out of a nominal capital of £850,000 
in 200,000 ordinary shares of £8 each, and 50,000 preference shares of £5 each. 
The full amount has been called up on each share, resuiting in the receipt of 
£582,200, in addition to £160 paid on 160 forfeited shares, Mortgages and 
charges: £365,009. 


Chelsea Electricity Supply Co., Ltd. (20,468).—This com- 
pany’s annual return was filed on April 9th, when 44,486 ordinary, 6,000 pre- 
erence and 500 founders’ shares had been taken up out of a nominal capital of 
£400,500 in 74,000 ordinary and 6,000 preference shares of £5 each, and 500 
founders’ shares of £leach. £5 has been called up on 87,770 ordinary and 
6,000 preference shares, resulting in the receipt of £218,850. £35,880 is con- 
sidered as paid on 6,666 ordinary and 500 founders’ shares. Mortgages and 
charges: £150,000 deberture stock and £8,800 “buildings.” 


Eastern Telegraph Co., Ltd. (6,338).—Issue, on May 6th, of 
£2,£09 debenture stock, being the whole of a series created same date, charged 
on the company’s revenue and undertaking. Holder: F. R. de Levanté, 141, 
Hill Street, Peckham,8 E. Total amount of debenture stock previously issued 
and ranking pari paseu with this issue: £1,826,620. 


Notting Hill Electric Lighting Co., Ltd. (25,921).—This 
pompany’s annual return was filed on March 27th, when 10,852 ordinary, 2,998 
oreference and 550 founders’ shares had been taken up out of a nominal capital 
of £200,000 divided into 16,452 ordinary, 2,998 preference and 550 founders’ shares 
cf £10 each. £10 per share has been called up, resulting in the receipt of 
£144,000, Mortgages and charges: £50,000 debenture stock issued jointly with 
the Kensington and Knightsbridge E'ectric Lighting Co., Ltd., £180,000. 








ELECTRICITY SUPPLY ACCOUNTS. 


We give herewith an analysis of the 

Belfast accounts of the Belfast undertaking for the 

Electrical year ending March 31st, 1903. During the 

Supply year the output has increased 38 per cent., and 

Accounts. the revenue 26 per cent. over the previous year, 

the difference being due to the much lower 

average price obtained. Of the total output, some 35 per cent. was 

for power, there being 1,360 u.P. of motors on hire, and applications 
in hand for a further 500 H.P. 

A satisfactory feature of the year’s work is the reduction all 
round in works costs, which are lower in the total, and practically 
4d. per unit less than in the previous year, despite the increased 
output. As the department has a load factor of only 9 8 per cent. 
possessing neither traction nor street lighting, and is otherwise 
disadvantageously placed in the matter of fuel, the total works 
costs of only 129d. per unit reflect great credit on those in charge. 
The progress of the undertaking during recent years will be 
gathered from the following figures :— 
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1899 | 622,486 51,500 | 2214d. | £5,743 | 4°359d. | £11,308 ‘ 
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The prices charged for lighting on the maximum demand 
system are 6d. per unit for the firet hour and 2d. after. Power 
$d. for the first hourand 1d. after. Long-hour consumers 1d. per, 
anit. Mr. Victor A. H. M’Cowen is the city electrical engineer. 


GeyERaL STATEMENT. 


For year ending March 81st—- 1902. 1903, Ine. 
Total capital expended _ ... . £205,621 £221,718 £16,097 
Number of units sold os . 1,206,699 1,665,560 458,861 
Equivalent number of 8-c.P. lamps 

connected ... mad eee ex 98,000 122,000 24,000 
Number of public lamps... see 30 inc. 30 inc. _ 
Maximum load in kilowatts aes 1,485 1,968 483 

Di eaus Gross revenue «. £18,070 £22,536 £4,466 

Reward » expenditure ... £9,016 £9,004 —£12 
: » profit ... eee £9,054 £13,532 - £4,478 
Average price per unit sold «. 3 457d, 3°179d. —-278d. 


REVENUE StTaTEMENT. 


For year ending March 8ist, 1903—- Gross, Per unit. 

By sale of energy, less allowances, bad 
debts, &c. ... ani hos aa -» £22,068 318d. 
Motor rents... a ane ane eas 410 ‘06d. 
Improvers’ fees, &. ... <n kf ae 58 00d. 





w.. £22,536 3-244. 


Total revenue... 





WorkiInc EXPENSES. 


For year ending March 3lst— 1902. 1903. 
Gross, Per unit. Gross. Perunit. Inc. 





Coal ee ee ee eo .. £8,056 608d, £2,979 429d, —'179d 

Oil, waste, water and engine-room 
stores .. be ae ia -- 820 ‘064d. 228 032d. —'032d. 

Salaries and wages incurred in gene- 
ration and distribution . -. 1,241 “247d. 1,484 ‘207d. — 040d. 

Repairs and maintenance of build- 
ings, generating plant, &c. oo 3 2434. 995 148d. —*100d. 

Mains, distributing plant, &c. -» 88 116d. 730 =6*105d. —O11d. 

Works and distribution costs £6,426 1:278d. £6,861 ‘916d. —362d. 

Rent, rates and taxes .. <a os 186d. 811 ‘117d. —*069d. 

Management expenses, salaries of 
engineer, clerical staff. 926 184d. ) 

General establishment charges: 1,658 "320d, | _-968a 
Printing, stationery, insurance, | " 
law and sundry. 906 1904. } 

Total works costs .. .. £9,016 1°798d. £9,004 1:297d. —°496d. 
Prorit STaTEMENT. 

Interest and sinking fund ee .-. £11,228 
Income-tax ... ve che sis Ks eg 183 
Debt balance from previous year ... sae aa 374 
Bank interest and income-tax on dividends .. — 481 
Balance carried forward a fas ei coe = 2,255 

Gross profit ove eee £13,532 


After deducting working expenses the department had a gross 
profit on tke year’s working of £13,532, to which was added a 
further sum of £481 brought forward, making a total of £14,013, 
which was allocated as shown, financial charges absorbing £11,228, 
and after providing for other items a balance of £2,255 was carried 
forward, 








CITY NOTES. 


National Electric Wiring Co. 


Tae report of directors to December 3st, 1902, reads:—“ The 
gtoss profit for the period under review is £11,164 12s. 6d, from 
which has to be deducted expenses of administration, allowances on 
contracts, &c., amounting to £6,710 10s. 6d., leaving a balance of 
£4,454 2s, To this has to be added the balance carried forward at 
December 3ist, 1901, viz. £372 9s. 11d., making a total of 
£4,826 lls. 11d. The directors recommend that this amount be 
dealt with as follows:—To pay a dividend at the rate of 24 per 
cent. on the paid-up capital for the year, £2,498 9s.; provision for 
further allowances, depreciation, &., £1,943 8s. 5d.; to carry for- 
ward £384 14s. 6d. During the period under review the efforts of 
the staff have been directed towards the securing of more important 
work than has hitherto been undertaken by the company, viz, town 
lighting and electric traction, and the directors are in a position to 
congratulate the shareholders upon the present aspect of the busi- 
ness, having regard to the fact that they have already this year 
settled terms of agreement for lighting and power contracts with 
four municipalities, the value of which more than equals the turn- 
over for the past year. The directors regret the temporary decrease 
in the profits, which, however, under the circumstances was 
unavoidable, but they feel that, with the above information before 
them, the shareholders will realise that the decrease is more than 
tompensated by the result of the board’s policy, The directors 








regret to state that, for business reasons, Mr. W. R. Davies resigned 
his seat on the board during the year. Mr. L. B. Schlesinger, of 
Messrs. A, Keyser & Co., bankers, 21, Cornhill, E.C., was elected 
under Clause 73 of the articles of association to fill the vacancy.” 


The meeting was held on Wednesday at Winchester House, Mr. 
R. Stewart Bain, C.A., presiding. 

The Cuatgman, in proposing the adoption of the report, said it 
showed that the result of the year’s operations was not so favourable 
as last year, and they had held the annual meeting rather later than 
usual because of some important negotiations which they had in 
hand in connection with contracts for town lighting, and they were 
desirious of informing the shareholders the result of those negotia- 
tions which were entered into with the view of improving the 
position of the company. He was glad to say that the result up to 
the present was entirely satisfactory. They had acquired by pur- 
chase a provisional order for lighting the town of Musselburgh, and 
they had a short Act before Parliament which they understood was 
unopposed, and therefore likely to pass this session, for the purpose 
of obtaining statutory powers for laying electric tramways between 
that town and the junction of the Edinburgh tramways. The town 
councils of Holyhead, Carnarvon and Bowness had passed resolu- 
tions to place the lighting of those towns in the hands of the 
company ; and they had similar negotiations in hand, which looked 
very hopeful, with three other towns, two of which were con- 
siderably larger than any he had mentioned. Passing to the 
accounts, the broad fact which they had to face was that the result 
of the trading for the year would only admit of their paying a 
dividend of 24 per cent., as compared with 5 per cent. last year, 
The gross revenue for the year had amounted to £11,164 as com- 
pared with £12,664 for the previous year—a decrease of £1,500, due 
to the decrease in profit on contract work caused by the keen com- 
petition to which that class of work was now subjected. The total 
expenses for the year amounted to £6,710, as compared with £6,060 
for the preceding 12 months, an increase of £650. That increase 
was accounted for by their having to charge a larger proportion of 
general expenses in the accounts, owing to the decrease in free 
wiring work, on which they only expended about £4,000 last year 
The total general eapenditure was spr-ad over free-wired instal 
lations, works in progress and completed contracts, in proportion 
to the labour spent; and owing to the small amount spent on free 
wiring, the profit on the last account had to be charged with 
a considerably larger proportion of such expenses than in 
any previous year. It was, however, a matter of satisfaction 
for him to be able to inform them that the total expenses showed a 
decrease of £1,700 as compared with the previous year. The net 
result was that their profits were about £2,100 less than last year, 
and it was felt by the board that the wisest policy would be to 
reduce the dividend—which they hoped would only be a temporary 
reduction—rather than materially reduce their reserves and depre- 
ciation. Turning to the balance-sheet, it would be seen that all 
the capital had now been called up. The total expenditure on free 
wiring iustallations, after deducting the amount set aside for depre- 
ciation, now amounted to £46,914, and the total revenue derived 
from that source last year was £3,8 0, which gave a return of 
barely 9 per cent. It was useless to deny the fact that that return 
was disappointing. It ought to be nearly a third more, and would 
have been had they received the assistance of certain supply com- 
panies in enforcing the minimum payment where the consumption 
did not reach the minimum. Unfortunately, they could only enforce 
their claims with the consent and in the name of the statutory 
authority, 7¢., the supply company. In a few instances—and he 
was glad to say only in a few—the supply companies had 
declined to assist them in recovering their claims, and they 
had no redress. Considering that it was through the expendi- 
ture of that company that: the supply companies received 
their customers, such treatment could hardly be considered fair. 
They had, after careful consideration, decided, except under special 
circumstances, such as in their own undertakings, where free wiring 
would be of great benefit to them, to discontinue any further 
expenditure on free wiring, and they had practically cancelled all 

‘their agreements. They believed they could use their capital and 
the services of the staff to better advantage, and since that decision 
was arrived at, all their efforts had been directed to the acquisition 
of concessions for complete equipment of central stations for town 
lighting and electric traction, and he thought they would agree 
that up to the present they had every reason to be satisfied with the 
result achieved. The value of the contracts they had obtained 
more than equalled the turnover for the whole of last year. Of 
course, the date when the work wasto be commenced would depend 
upon the date when the local authorities obtained their lines, and 
the current accounts, therefore, would not get the full benefit 
of all the contracts he had mentioned, although they expected 
that all the contracts would be commenced before the autumn. 
In the case of Carnarvon, Bowness and Holyhead the provisional 
orders for the lighting of those towns were the property of the 
municipalities. As regarded the first two mentioned towns, and 
the third town, for which they were at present negotiating, the 
capital required for the complete installation, including central 
supply stations, would be provided for by the towns, and they would 
run the stations for them for a d of 10 years and upwards. In 
the case of Holyhead, they would carry out the whole of the work 
of erection and equipment, and hand over the stations to be run by 
the municipality. In the case of Musselburgh, the order was their 
own property, and they would have to find the capital to work it, 


but as bes ie creo the order as a valuable one, there should be no 
difficulty 

would probably raise it by means 
shareholders would have an opportunity of entering the syndicate, 
He was glad to say that the work in progress represented abo 


raising the capital required for the purpose. They 
4 : “a a caunteenbion tyretientn, and 
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£2,000 more than at the same time last year; the stock was about 
the same; the amount due from debtors was £23,000, as compared 
with £16,000; the increase being caused by their renderiug some large 
invoices at the end of the year. Of thatamount, and forthe work in 
progress, they had since collected over £20,000. He would like to say 
that although they had been engaged in procuring those large orders, 
they had not been neglecting their ordinary contract business, and 
the orders already taken this year numbered 311, with an aggregate 
of 11,000 lamps. 

Mr. L. B. Scuizsinanr seconded the motion, and the report was 
adopted. 

Subsequently an extraordinary general meeting was held, when 
the CHaigman proposed a resolution altering the name of the com- 
pany to the National Electric Construction Co., Ltd. He explained 
that the change was desirable owing to the extended nature of the 
company’s business, and they found the old name a disadvantage 
when they were tendering in competition with other companies. 

Mr, ScHLESINGER seconded the resolution, and it was carried. 





West India and Panama Telegraph Co. 


Tux fifty-second ordinary meeting of the shareholders of this com- 
pany was held on Wednesday at Winchester House, Mr. W. B. 
Kingsford presiding. 

The CHaIRMay, in proposing the adoption of the report, congr: tu- 
lated the shareholders on the fact that the half-year under review 
had been singularly featureless and uneventful. So thoroughly was 
that the case, that the whole story was told in the accounts. The 
receipts for the half-year were £31,062 as compared with £25,243, 
an increase of £5,819, due, in part, to the increase in normal traffic, 
which they were very glad to notice, and in part to exceptional 
traffic arising out of the late troubles in Venezuela, The expenses 
amounted to £20,679 as compared with £19,836. That was an in- 
crease of £846, and of that sum £629 was due to the increased cost 
of repairing cables, The expenses in London showed an increase 
of £52; at the stations there was an increase in the hire of sloops 
of no less than £291, and there was also an increase in salaries and 
printing. They were fortunate in recovering from the bank of 
Martinique £105, part of the cash balance which was on deposit 
there at the time of the destruction of St. Pierre. During the 
half-year the cost of repairing cables had amounted to £7,674, in 
addition to which, 70 knots of new cable were laid at a cost of 

‘ £7,176, which had been charged against reserve. ‘That expenditure 
was caused by their having to renew a portion of the St. Lucia— 
Grenada and St. Lucia—St. Vincent cables, which were interrupted 
by the volcanic eruptions last year. As the directors had a little 
larger balance to deal with, they thought it would be only proper 
to recommend the payment of 8s. per share on account of the arrears 
of the first preference shares. They would all remember the terrible 
experience undergone last September by their repairing ship, the 
Newington, and of the very narrow escape she had of being lost 
whilst attempting to repair the cables near St. Vincent. Captain 
Wardroper, who was in command, told him (the chairman) the other 
day that buf for the direction in which most happily the wind 
chanced at the moment to be setting nothing could have saved the 
vessel from being destroyed. Since then, several violent eruptions 
had occurred, and some of them quite recently. Under those cir- 
cumstances the directors felt that it would be a most rasb, ill- 
advised and perilous venture to expose the vessel a second time to 
the risk of meeting with some fatal disaster, and they felt there 
was no help for it put to be patient and postpone the repair of those 
cables until more halcyon days set in. It was just about a year ago 
that they lost the Grappler, and he was pleased to be able to 
announce that their new ship had now arrived in the Thames, and 
was lying off Woolwich. Immediately after her arrival he (Mr. 
Kingsford), Mr. Holmes and Mr. Brown, wentall over her, and they 
were all very favourably impressed with her appearance and equip- 
ment, and they hoped and believed that she was going to turn out 
what they wanted—a good, strong, and thoroughly efficient working 
ship. Asa compliment to Mr. Holmes, who had shown the greatest 
interest in the matter, and asa mark of their esteem and respect 
for an old and valued colleague, the board had christened the vessel 
the Henry Holmes, and they hoped she would be able to start for 
the West Indies in about a fortnight’s time. 

’ Mr. W. 8. ANDREWS seconded the motion, and the report was 
adopted. 





Callender’s Cable and Construction Co. 


Tus report for 1902, to be submitted at the meeting on the 28th 
inst., shows a balance at credit of profit and loss for the year’s 
working of £40,053, to which must be added the balance brought 
forward from 1901 (after deducting the amount paid as bonus to 
the staff in accordance with the suggestion made by the share- 
holders at the last general meeting), £27,202, making £67,255. 
From this must be deducted interest on debenture stock, £6,525 ; 
dividend on preference shares, £10,600; leaving an available 
balauce of £50,730, which it is proposed to deal with by the pay- 
ment of a dividend on the ordinary shares at the rate of 10 per 
cent, per annum, being 10s. per share, whereof 53. was paid on 
November 1st, 1902, and the remainder by payment of a bonus 
of 5s. per share, carrying forward £24,480. During the early 
part of the year the out-turn was excellent, but there was 
great stagnation later in all -descriptions of electrical work, 
resulting not only in the curtailment of the volume of 
business, but also in a reduction of the profits made thereon. The 
unsatisfactory position of copper during the year also tended 
towards reducing profits. In accordance with the power given to 


the directors at a special meeting of the company, a further issue 
of debenture stock was made in July last. Subscriptions were: re. 


ceived for an amount considerably in excess of the £110,000 stock 


then offered, and the whole amount was placed, thus providing the 
company with funds which will enable it to carry on its business ing 
more satisfactory manner than before. For the purpose of that issue 
the directors thought it advisable to have the whole of the property 
at Erith valued by Messrs. Bramwell & Harris, and they also made 
a valuation on December 31st last. After providing for depreciation 
up to that date, they certified that the value of the property wag 
then £300,884, being £19,112 in excess of the amount at which it 
stood in the company’s books. 


Metropolitan Electric Supply Co. 


Mr. W. Harrison Cripps presided at an extraordinary general 
meeting of this company held at Winchester House on Tuesday, 
The meeting was called for the purpose of passing resolutions 
increasing the capital to £1,500,000 by the creation of 100,000 new 
44 per cent. cumulative preference shares, and altering the articles 
in respect thereto. 


In moving the adoption of the resolutions, the CHatRMaN said that 


at the recent meeting, he said that it was not unlikely that before 
long they would have to consider the question of the Marylebone 
award, That award remained to a certain extent in the same posi- 


tion. In dealing with public bodies it was very difficult to get on 


with any rapidity, though he thought that the Marylebone Council 
was really doing its best to fulfil its engagement. A committee 
was specially appointed to deal with the matter. In the mean- 
while it was necessary for the company to raise more capital to go 
on with. The arbitration had taken over a year and a balf, and 
there was still a considerable time to elapse before the award’ would 
be received in cash. Two years ago, instead of raising capital to 
meet their very large current requirements, they went to their 
bankers, who very readily lent the necessary money for temporary 
demands. Those demands had been extended over two years, and 
the debt was now something over £400,000. The directors were 
anxious that that should be repaid, and it was for the purpose of 
doing that, that the shareholders were asked to sanction that 
raising of capital. To a certain extent it seemed a pity that they 
should have to do that, in view of the large sums which would be 
coming in the futurefrom Marylebone. They must be financed; 
they were not only financing the old portion of -the concern, but 
also the work being carried on from day to day--in-Marylebone. 
When the Marylebone purchase was completed, they would have to 
reorganise their capital, but they thought it would be best for the 
company to make the new preference shares permanent. The 
shares might have gone off at a rather lower interest than 4} per 
cent.; but after taking the best advice, they decided to issue at 
44 per cent., which would carry, very probably, a considerable 
premium. It was proposed to issue the shares at par to present 
shareholders, in the proportion of one new £5 preference share for 
every £10 ordinary now held. The shareholders would thus have 
the benefit of the bonus. In order to protect the new preference 
shareholders, it was arranged that if they were paid off—under a 
reorganisation scheme—within the next five years, they would be 
paid off at 10 per cent. premium. The issue did not entail any 
serious charge upon the resources of the company, for at present 
they were paying the 44 per cent. interest to the bankers. A con- 
firmatory meeting would be held on June 9th, and if the proposal 
passed on that occasion, it was proposed that the allotments should 
be issued on that date. There would be £2 payable on allotment, 
and £1 at the end of each two months thereafter, so that the 
payments would be completed by the end of the year. 

Sir Jamzs PenpEr seconded the resolutions. 

A long discussion ensued in regard to the way in which the 
capital is to be raised. One speaker thought that the loan might 
be continued until the Marylebone money was received. Others 
thought thas the new shares should have preferential rights as to 
capital as well as to dividends. The 10 per cent. premium, payable 
in the event of early paying off, was a costly proceeding. Other 
speakers put questions as to the progress of the Marylebone 
negotiations. 

In reply, the CuainMan said that he believed it was a thoroughly 
established principle in law that after an arbitration there must be 
an uncertain interval between the time when a business is actually 
bought and the time when it can be handed over; the interest 
charge of 4 per cent. had been acquiesced in by Marylebone. When 
the company obtained the award it would also get the 4 per cent. 
on the money since the notice to treat 14 years ago. At present 
the company held the property, and intended to do so until they were’ 
paid. They were managing the property, and so long as they were 
spending money in a reasonable way there was no doubt whatever 
that that money would be repaid by Marylebone with 4 per cent. 
interest. In regard to a new company, they thought it extremely 
unlikely that any winding up would be necessary, but seeing that 
there was the possibility they had to provide for it in the resolu- 
tions. The preference shareholders would be in the same relation 
to any such new company as they were to the present company. 
The new preference shareholders were not entitled to any share 12 
the Marylebone award. They had considered very carefally 
whether those shares should be preferential, both as regards income 
‘and capital, and after taking the best advice they had come to the 
conclusion that they should not be as regards capital. In regard t0, 


_asuggestion to raise temporary debentures, £400,000 was a very. 


large sum to lend on security which was not available at a moment's. 


notice. They might have handed over the Marylebone award, but 
if there were a run on the bank to-morrow they would néb_ 


have found much available cash in the award. There were busi 
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ness reasons which made it undesirable to go minutely into details 
in regard to many of the points raised in the discussion. 

The resolutions were subsequently. carried, but compared to the 
number of shareholders present, the hands raised in support of the 
resolutions were few. 





Globe Telegraph and Trust Co. 


Tux Marquis of TWEEDDALE presided at the meeting held at River 
Plate House on Tuesday, and, in moving the adoption of the report, 
said that they would remember that the financial year now ended 
at April 30th instead of July 18th. - It was not possible, therefore, 
for him to make any comparison of the receipts for the broken 
period with those of any past full year. The rate of: dividends 
received from other companies was practically unchanged. The 
receipts for the broken period, after deducting working expenses, 
were £137,033. During the year the directors had lost no oppor- 
tunity of making changes in the investments wherever they might 
benefit the company. -After referring in detail to some of these 
changes and some other matters connected with the balance-sheet, the 
Marquis said that their position was very satisfactory financially, 
for not only were the receipts well maintained, but he had reason to 
expect that the current year would also showan improvement. On the 
other hand, the value of their securities had fallen considerably below 
what it used to be, bat that was due to fear that wireless telegraphy 
might deprive the company of a portion of their income. He (the 
chairman) believed that before long the securities would recover the 
position they had formerly held, when people realised that so far from 
wircless telegraphy being likely to prove a competitor of the cable 
system it was much more likely to prove a very valuable feeder 
of it. 

Sir James PanpEr seconded the adoption of the report and pay- 
ment of dividend, 

Mr. Massny (a suareholder) asked what was the effect of the 
Pacific cable competition upon the Australian traffic of the Eastern 
and Extension Cos. It had been said some time agoithat it would 
ba 25 per cent. diminution. 

The CHarRMaN, in. reply, said that the Government was losing 
£95,000 a year upon the Pacific cable transaction, which fully 
justified the position which the telegraph companies took up. in 
relation to it. The value of the securities was £146,000 more than 
their cost, which, considering everything, was a very satisfactory 
state of things. He believed that some of these days they would 
be able to report them at a very much higher figare than that. 

The resolution was adopted, but with one dissentient, this gentle- 
man being one who did not understand the re-arrangement of 
quarterly dividend payments, which was approved at the previous 
meeting. 





Alliance Electrical Co. 


Tue report for the 12 months ended January 31st, 1903, shows a 
profit, after deducting directors’ fees and expenses of management, 
and making due provision for depreciation, and adding balance 
brought forward from last year, of £7,013. The directors propose 
to write off the balance of the formation account amounting to 
£338, place £300 to the reserve account and declare a dividend of 
5 per cent. on the ordinary shares, carrying forward a sum of £259. 
The company’s installation departments in London, Birmingham 
and Manchester have been fully occupied during the last 12 months, 
and several important electrical works have been completed. 


British Columbia Electric Railway Co. 


Tae directors announce for the year ended March 31st last :— 
Operating profits, £51,928; estimated London office and general 
expenses, £3,500 ; debenture interest, £11,142; preference interest 
and dividend, £10,750; balance available for depreciation, reserve 
funds and dividends on deferred ordinary stock, £26,536; total of 
*henture and share capital at end of year, £717,600. Out of the 
# ove profits, to June 30th, 1902, £5,822 had been written off for 
yscliminary expenses and £33,225 had been transferred to the 
various reserve and: renewal accounts. The amount of debenture 
sad share capital at March 3i1st, 1903, as shown above, does not 
include the issue of £175,000 Vancouver Power debentures, as the 
company had not, up to that date, received any benefit from the 
W.tks to be constructed by the Vancouver Power Co. 





Brisbane Electric Tramways Investment Co. 


Ma. H. R. Berton presided at this company’s meeting on 13th 
lost. at Winchester House, and moved the adoption of the 
teport (which was given in our issue of May ist), He said 
it after payment of all expenses, and debenture interest and 
Preference dividend there remained £8,086.*° This would have 
tabled the board to recommend. a 2 per ‘cent. dividend on the 
ordinary shares but they thought it more prudent to keep that 
‘mount in hand. ‘The result was not up to their expectations, and 
the reasons for their disappointment were, firstly, unforeseen delays 
Mopening their extensions, and secondly, the prevalence of severe 
lon conseyuent upon the prot¥acted drought in the colony. 

2 consequence of ditficulties connected with construction, at the 
tlose of the year they had only opened about.11 miles out of the 19 
uniles of extension com prised in their programme, whilst the Kelvin 
f0ve route from College Road to Edward Street’ was only opened 
‘Tune last, the Norman Road extension in January last, and the 
wong extension was only sanctioned by an order in Council on 


February 25th last. The directors trusted, however, that they had 
now surmounted most, if not all, of their difficulties in regard to con- 
struction, and ‘that the current year would see the practical com- 
pletion of their system. Under the circumstances they had reason 
to be satisfied that they carried nearly 2,000,000 more passengers 
during the year, and their car mileage receipts had been well main- 
tained. The actual receipts for the year amounted to £125,450, or 
an increase of £13,967 over 1901, notwithstanding that in that year 
their traffic returns were assisted by the visits of the Imperial 
troops, and of the Duke and Duchess of York. To meet their 
liabilities in connection with additions and alterations to their 
feeder system on account of the extensions the board had issued 
£25,000 of debenture stock during the current half-year of 1902, 
and it would be necessary to issue a further £25,000 during the ~ 
ensuing half-year. The report was adopted. 





Western Telegraph Co. 


Str J. Wore Barry presided at the meeting held at River Plate 
House on Monday, and in moving the adoption of the report, he 
said that the message receipts for the half-year to December 30th 
last were £212,683, compared with £209,033 for the corresponding 
period of 1901, a net increase of £3,645. Their revenue from inter- 
national traffic continued to show a steady increase, but that had 
been almost counterbalanced by the falling off of local traffic in 
Brazil.. Local trade in Brazil had not yet recovered from the de- 
pression which had been experienced since 1901. Their share of 
traffic, from South African correspondence, showed a considerable 
increase, and the prospect was very encouraging; if that prospect 
were maintained, the result-would be very gratifying. Their ex- 
penditure at stations for the half-year was higher by £1,867, con- 
sequent upon a revised and improved scale of salaries for senior 
members employed abroad who had been many yearsin the service 
of the company. After referring to several other increases and 
decreases, he remarked that the cost of cable repairs was less by 
nearly £3,000. Altogether there was a net decrease of £3,622 in 
the expenses. After providing £13,421 for debenture stock and 
interest and sinking fund, and £3,070 for income-tax, there 
remained a balance of £130,357, compared with £106,541 for the 
corresponding half-year, to which was added £4,353 brought for- 
ward, making a total of £134,710. First and second interim 
dividends absorbed £62,379,-and after transferring £65,000 to 
general reserve, and £2,000 to maintenance of ships’ reserve fund, 
there remained £5,331 to carry forward. The £6,631 charged 
against the reserve fund represented the balance paid to the con- 
tractors for the new cables laid in 1900, after debiting to spare cable 
account the value of the cable included in the contract, but unex- 
pended. The delay in settling this matter, was caused by the 
appearance of a fault in one of the sections before the expiration 
of the prescribed period after completing the laying of the cable. 
It was agreed that the company’s repairing steamer should, at the 
cost of the contractors, remove the fault, which did not interfere 
with the working of the cable, and it was only in December last 
that the ship could be spared to carry out the work. This accounted 
for the sum debited to the reserve fund. Last January a small 
steamer, the Cormorant, was bought for the company and fitted as a 
repairing ship. She was now on her way to Monte Video, and 
would be used for repairing cables in shallow water between Buenos 
Ayres and Santos or Rio, thus considerably reducing the amount of 
work upon which the Norseman would otherwise be engaged. The 
cost of maintaining this small steamer would not be material, and 
her acquisition would render unnecessary the employment of the 
larger vessel for repairs to the company’s southern coast cables. In 
fact, it had been found that the Vorseman had really more work to 
do than ought to be expected from her. The International Tele- 
graph Conference would assemble in London on ‘the 26th inst. and 
begin work in June. 

The motion was seconded by Mr. W. S. ANDREws. 

A shareholder (Mr. BLunpEtt) asked whether the St. Vincent— 
Pernambuco cables were both working well. He cspecially wished 
to know about the one which was laid 32 years ago, and in which a 
slight fault appeared some time ago. 

The CHatRMan, in reply, said that both cables were working 
satisfactorily, and doing duplex work. The slight fault had existed 
for some years, but it had not interfered with the working of the 
cables. I¢ was very satisfactory that after so long a life, the cable 
was still working. His predecessors in office had very wisely seen 
the necessity of building up strong reserve funds, and it was upon 
these that they fell back for the cost of renewing cables when 
necessary. He had nothing to add to what he had already said with 
reference to Marconi telegraphy. He knew nothing of any 
invitation being given to Mr. Marconi to attend the Telegraph 
Conference. The cable which had been referred to, was laid by the 
T.C. & M.Co. The whole of the £65,000 for reserve had not been 
invested, as capital account was over-spent. The directors might 
have to issue some further capital to meet the expenditure which 
had been made. 

The report was adopted, and a vote of thanks closed the meeting. 





Lisbon Electric Tramways, Ltd. 


Tue report for 1902 states that on July 3ist, 1902, the company 
took the operation of the tramway into 1ts own hands. The resuis 
of the operations for the five months to December 31st, 1902, after 
charging the interest and amortisation due on debentures, showed a 
net Pett of £34,062 to be carried forward to the credif of the 
London ‘profit and loss account, After payment of proportion of 
interest on debentures, from August Ist to December dist, 1902, 
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and other charges, besides London office expenses and directors’ 
remuneration, there was an available balance of £18,530. Out of 
this amount a dividend of 6 per cent. has been paid on the cum. 
pref. shares (interest due to June 30th, 1902), amounting to 
£12,450, leaving the sum of £6,080 to be carried forward. The 
company had issued during the year 150,000 6 per cent. cum. pref. 
shares, making a total issued of 400,000. 100,000 preference shares 
remain in reserve still unissued. Last year witnessed the entire 
completion of the reconstruction of the company’s tramway system 
in Lisbon to electric traction, the last section of the service having 
been opened to traffic on August 10th, 1902, at which date the 
construction company handed over its entire department, plant, 
stores, &c., to the Lisbon Electric Tramways, Ltd. 





Mexico Electric Tramways, Ltd. 


Tum report for 1902 states that the result of the company’s opera- 
tions for the past year, shows a nei profit of £10,529 to be carried 
forward to the credit of the London profit and loss account... The 
interest received on the debentures of the “Compania de Ferro- 
carriles del Distrito Federal de Mexico” (held by this company), 
and the dividend declared by the ‘“‘ Compania de Ferrocarriles del 
Distrito Federal de Mexico” on its share capital (all of which is 
held by this company), is then added, and after charging expenses 
and obligations, &c., against the same, a net balance is shown to 
the credit of profit and loss account of the sum of £20,260. The 
usual dividend of 6 per cent. has been paid on the preference 
shares. During the year under review the company issued 112,987 
preference shares, completing the issue of the 500,000 preference 
shares authorised. One small, but important, addition to the elec- 
tric service in the City of Mexico has been made during the past 
year. The total distance now operated by electricity, under the 
company’s system, is 116 kilometres. During the year under 
review 31,132,030 passengers were carried, as against 26,709,225 
passengers during the previous year (1901), being an increase 
of 4,422,805 passengers, and the receipts amounted to 
$2,400,787.83, as against $2,103,174.87 in 1901, showing an increase 
of $297,612.96. The increase in prices of material and rise in 
wages, a8 a consequence of the lower exchange during the past 
year as against the previous year, may be taken, as a moderate 
estimate, at about 20 per cent. 





Brunner, Mond & Co., Ltd. 


Tu report for the year ended March last, shows a balance to credit 
of profit and loss account for the year of £524,259, which, with the 
amount of £36,501 brought forward, makes a total of £560,760. 
The preference dividend at 7 per cent. for the year is to be paid, 
and a second interim diyidend,at 30 per cent. per annum is recom- 
mended for the ordinary shares, placing £125,000 to reserve, 
writing £2,500 off patents account and carrying forward £36,781. 





Prospectuses. 


YusTERDay the list of subscriptions was to close in an issue of 2,500 
£10 5 per cent. preference shares, and 2,500 £10 ordinary shares 
in the Potteries Electric Traction Co., to provide for the con- 
struction of the lives authorised under the order of 1902, and for 
the doubling of a part of the track between Longton and Stoke- 
on-Trent. 

The City of Wellington Electric Light & Power Co. (formerly the 
New Zealand Electrical Syndicate) is offering for public subscrip- 
tion an issue of £75,000 5 per cent. first debentures in bonds of £50 
each, at par. The directors will pay off three classes of 6 per 
cent. debentures which, with premiums, amount to £64,950, and 
issue £75,000 out of a total issue of £100,000, at a lower rate of 
interest, z.c., 5 per cent. The new debentures will constitute a 
first charge on the undertaking of the company. The prospectus 
will be found in our advertisement pages. The list is to close on 
Tuesday next May 26th. 





Stock Exchange Notices.—The Committee has been 
asked to allow the following to be quoted in the Official List :— 
Barcelona Tramways Co., Ltd.—Further issue of £51,900 44 per 
cent. redeemable stock. The Committee has also ordered the under- 
mentioned securities to” be quoted in the Official List :—Primitiva 
Gas and Electric Lighting Co., of Buenos Ayres, Ltd.—Further 
‘issue of £70,000 4 per cent. first debentures of £100 each, Nos. 
4,001 to 4,450 and 5,001 to 5,250. 


Western Telegraph Co. Ltd.—The directors have 
or af the sate of 6.por Ovuk, pet annum, tee of indsmette, tt the 
or Ta cen' ann 
quarter ended March Sist, 1903, sat = 


cranes, 


Compagnie Francaise des Tramways Electriques et 
Omnibus de Bordeaux.—A dividend for the year ended Decem- 
ber 3lst, 1902, will become payable on May 15th, 1903, as follows: 
—4'80 fr. on registered shares by endorsement on certificate; 4-317 
fr. on bearer shares against Coupon No. 4. 








STOCKS AND SHARES. 


Wednesday Evening, 

A FEELING of financial unrest permeates the City and pervades 
the Stock Exchange. Its reason and its source are alike unable to 
be debited to any one cause in particular, but the fact remains that, 
notwithstanding the popular rush for the Transvaal Loan, the public 
as a whole continue to view the stock markets with suspicion, 
Some say that there is ‘‘no money in the country,” but such a 
vague generalisation at once fails when submitted to the touch- 
stone of test as supplied by new issues that appeal to the general 
investor. The Stock Exchange has therefore to take things as it 
finds them, and is able only to guess at the origin of the weakness 
in most directions, a weakness which has spread to the departments 
with which we are concerned, just as it is making its effect felt 
upon nearly all the other sections. 

What consolation can this week be derived by proprietors of 
electrical descriptions is chiefly of the negative order. For 
example, in a flat and feeble railway market the electrical stocks do 
not budge from their steady positions. District stock is easier, and 
incidentally it may be remarked that complaint of the company’s 
service as regards punciuality is rising almost as fast as that which 
condemns the atmosphere of the Central London. City and South 
London is firm, and may perhaps improve when the Military 


Tournament traffics begin to tell. In this market’s gilt-edged list, 


the three 5 per cent. Preference stocks of the last-named company 
stand at 1314, 1304 and 1284 in the respective order of years 
wherein they were issued. The 4 per cent. Debenture stock is: now 
ex dividend at 1174. Central London Debenture (on which the 
interest is payable in the middle of July) stands at 1184. Mersey 
4 per cent. Debenture is 70; no dividend on this stock has been 
paid since January, 1900. ; 

Principal amongst the business in traction shares, that in British 
Electrics have to be noted. The Ordinary are } up, and the market 
has broadened out. to the number of orders daily received in the 
shares. The two other issues show no change, and our information 
goes to support the view that it is intended to put the price of the 
Ordinary to about 15. Calcutta Trams at 7 are a fraction easier, but 
Belgranos continue to be a good market, and Anglo-Argentine 
Trams at 44 are steady. London United Preference have eased a 
trifle to 112, the Debenture stock keeping firm at 107. 

Fresh rises of two and three points each are worth noticing in 
National Telephone Preferred and Deferred respectively, and 
subscribers to the company mournfully wish that the improvements 
in the quotations were accompanied by better attention to the 
service provided. In view of the advance which these two stocks 
have had, it would not be surprising to see the company’s first and 
second Preference shares lifted a little. At the current quotation 
the yields are respectively 4g and 4§ on the money invested. The 
other telephone varieties have been motionless during the week. 

Telegraph securities kept unusually firm in the midst of the 
depressed House. Certainly China shares are down 3, but 6s. 6d. 
of this is accounted for by the dividend. Great Northern of Copen: 
hagen are £1 lower, and Cuba Preference have shed 10s, other- 
wise the Ordinary list is clean of falls. A rise of } has taken West 
India and Panama Preference to 62, but Globe Telegraph and 
Trast Preference have eased off to 12 middle, the balance-sheet, 
details of which appeared in these pages last week, having brought 
in a few sellers. 

The electricity supply section is irregular. South London shares 
have been reduced to 3, and are now on a level with Smithfields. 
St. James’s Preference lost their temporary strength as soon 454 
small buying order was finished, and the price has returned to 9 
again. Kensingtons are better. “City Lights” have still further 
improved upon their last week’s rise, being 3 better, while Charing 
Cross Preference have hardened to the same extent. Some halfs 
dozen Debenture stocks are 1 point higher each, and the supply does 
not keep level with the demand. ; 

No markets has yet been made in the new Metropolitan Electric 
Preference or the new Potteries shares, nor are the Mi 
Electric issues mentioned. British Insulated shares keep dull, but 
it is thought that the price is now about as low as it will g% 
Callender’s at 134 are steady, the drop in the company’s 
having been pretty well expected. General Electric Preference # 
10 show a decline of 3, while at £3 middle Babcock & Wilcox share# 
are steady, 
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TELEGRAPH AND TELEPHONE COMPANIES. 
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Stock Business done 
» Present wane or | Dividends tor the lat Closites | Quotations | "eek ended 
Issue. “—- three years. ay 18th, May 20th, in ’ 
1900, 1901. 1902. Highest/Lowest 
67,100 | African Direct Telegraph, 4 % Debs. od Sait bone tore ee é se e 97 —101 97 —101 . j 
25,000 ae gs shares, Nos. to 25,000 a in me 10 ‘on ne és 2— 8 23— 3s es ae 
19,7001 5 % Debs, Nos, T'to 1,250 Red. Res 28 Se - “F ie 70 — 80 10 — 80 “3 le 
788,840 Anglo: American Telegraph Steere Sg 6ls. | 60/6 47 — 50 47 — 50 484 bia 
8,105,580 Do. do, do, 6 % Pret. Bo ar ei hn Ng ae ge 6% | 6% 89 — 91 89 — 91 90 89 
8,105,580 do. do. be cee ld fee as 2a ee Qs. 1/- - = A 4 mt 
44,000 Chiti Telephone, Nos, 1 to “on eel. leg 3S Ree RS cs ee ee 5 5 5 ¥ 4 4 4 ie 
a ae —— — eaticcaes re -- | $100 8 8 a = es = dig ji Ps e 
»841, * ~{ rling year 4% Deb, Btock Red, af -. | Stock - ae = _ - bas 
16,000 | Cuba Telegraph . ear ee: Pere 4 63% 7 64— 7 63 63 
800 | iceo ee sen 10 BPPet Caden 5 $i t SER done a ok Pa i oh 4 — 15 Ri ba 
rect Span elegrap BOR eet < wecines 5 4 4 4 ee 
- 6,000 Do. a. 10 % Cum. Pref. 2S La Ry tee a 5 < Ga 7— 8 7— 8 si 
90,000 Do. 44 % Debs. Fao ha .. | 350 = re ae ee 98 —102 “ 
60,7101 | Direct United States ‘Cable ~ 20 84% | 94% 9—10 9 — 10 ‘0 
92,8002 | Direct West India —_ » Mite Reg. De Deb., within Nos. 1 to 1 200, Red. 100 a én 99 —102 99 —102 ee > 
4,000,000 | Eastern Telegraph, + . | Stock | 7% 1% 117 —122 117 —122 121 mi 
1,955,565 es he Pref. Stock a i ee -- | 100 ce — 8 _ oot 82: 
1,534,645 4% Mort. Deb. Stock Red. oe ee | Stock ee ae é3 104 —107 104 —107 106, 104 
800,000 | Eastern -- Aue and China Telegraph | a en 10 1% 1% 1% ll — 12 ll — 12 lly 103 
820,0001 Deb. Stock Stock = a ans 105 —105 105 —108 106 105 
300,000 | Eastern & South Atiican Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 # Sb re —I 99 —102 63 
200,0007 Do. do. Reg. Mort. Debs. (itaaritius Bub. )1 be 8, -~ 25 i +5 es 101 —104 % | 101 —104 % | 100 Hh 
180,227 | Globe Telegraph in ay a 10 52% 53% ee 8e— 9 9 es os 
190,042 Do. do. 65 Pref 0 oy Saar Fi: 10 és bs fe 12 — 18 114— 124 123 113 
150,000 | Great Northern Telegraph, of Copenhag 10 | 15% | 15% | 124% 23 — 25 22 — 24 233 238 
66,300 Halifax and Bermudas Cable, 44 % Ist. Mort. ber a 100 eS 23 . 99 —102 99 —102 we “ 
‘17,000 | Indo-European Telegra: eft 25 10% | 10% 10% 86 — 40 86 — 40 89 we 
100,000 | London Petey Bein Telegraph, 6 % Debs.” op a = 100 Je r+ ‘i 100 —104 101 —104 102 La 
1,988,383 | National Telephone, Pref. Stock s ‘ -* -- | 100 5% 5% 6% 99 —101 101 —103 1 100 
1,966,667 | Do. Ons: SE os es. con's eek ee ap 2 8 44 78 — 80 81 — 83 8 19 
15,000 Do. de. OS Cm ee Pe ee ow. ae. oe 10 6 6% | 6 18 — 14 13 — 14 z be 
15,000 Do. do. 6 % Cum, 2nd Pref. “s a 10 6 6 6% 12 — 18 12 — 18 
250,000 Do. do. 6% Non-cum. 8rd. Pref., 1 ‘to 260,000 is 5 5 5 5% 5a— 58 ba 58 58 
2,000,0007 Do. do. 34 Deb. Stock Red. 36 .. | Stock | 8% 84 ra 97 — 99 97 — 99 99 
600,000 Do. do. Deb. Stock Red. ga =. Sa 4 4 4 102 —104 102 —104 
171,504 | Oriental Telephone A Elec. Nos. 1 to 171, 3504, ally paid + ae 1 6 6 6 % 1 
100,0002 | Pacific and European ie 4 % Guar. Debs, to 1,000 ed fae ve +e oe 97 —100 97 —100 
11,889 | Reuter’s .. at Sy SAREE i 8 5% | 5% . 64— 
8,308 | Submarine Cables Trust ne de se pi -. | Cert. os oe $e 102 —112 102 —112 xd 
000 | United River Plate Telephone © ; a 5 1% 1% - 5i 5% 
,000 Do. do. Cum. Pret. Nos. 1 to 40,000 ie 5 Ae a wee 4 5} 4 5t 
179,9471 do. H Debs. .. | Stock Ss ne “se 105 —108 105 —108 
15,609 | West African Telegraph, Shares oe 10 ea ae ée B8— 4 8— 4 
80,008 Went Chaat of Armecien, Hos. 1 to 80,000 and 58,001 to 58,008 . . p> be 3 i o-— }; o— 
150,0002 Do. do. 4% Debs., 1 to 1,500 guar. by Brag, Sub. Tel 100 es ei a 92 — 97 92 — 97 
267,980 Western peau ~ Ltd., paces 1 to 207,980 ae ‘ 10 71% 1% oa ll — 12 11 — 122 11g 11 
75,0001 Do. Debs. Qnd series, 1606 ape erage es he v3 Er ia 101 —104 101 —104 ee a ' 
,000 Do. fo: 4 Deb. Stock Red. MEETS GR is “3 ‘sh 96 — 99 36 — 99 98 : 
88,821 | West India - Panama Telegraph .. we ée 10 +% ae és — § ° 
84,563 Do. do. . do. 6% Cum. Chit. ccc se kD be “a Hy 7 : 
4,669 Do, do, do. Ly Cum, 2nd Pref. 2 = 10 i oe am — B4— 44 ; 
80,0002 Do, do. do, Debs., Nos.1t0 1,800 ..| 100 x a rs 99 —102 99 —102 y 
' 
n 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| 
20,000 | British Aluminium 7 % Cum. Pref. ae oe as 10 ee = - | 8— 4 8— 4 Sead 
00,0002 | Do. do. 5% 1st Mort, Deb. Stock Red. oe ee | Stock <6 “3 Sid 15 — 80 73 — 78 a 
100,000 | British Electric Traction i he oS ee 10 9% | 9% i 133— 14}. 14 — 144 14g 147’, 
100,000 | Do. do. 6 % Cum. Pret SERN TS ES * 12 — 125 12 — 124 12% iat 
600,000: | Do. 5 % Perpetual Debenture Stock TD | stock | :: - 2 | 192 —195 122 —195 14h | 124 
100,000 | British Insulated and Helsby Cables Se ene 5 115% |10% | 10% R— 8 6g— 1 “s ee 
100,000 Do. os 6 % Cum. Pref. Rt ae red 5 a =e 5 . 64 5i— 6 
50,000 Do. yo lst Mort. Deb. Red.. eS ace we. pia a s ey. 108 —107 102 —106 
50,000 |{Browett, Lindley & Co., ‘ £1 8 Nil E Ps We . 
60,000 |ff Do. do. * 6% Cum. Pref. -. £1 6 6% 16s. to 17s. 15/6 to 16/ . 
106,781 | Brush Electrical Engineering, pe 1 to 105,731 .. : 3 2 5 Nil Nil a ij os 
150,000 Do. Non-cum. 6 % Pret. | ye <a ow ee 6 8% .| 6% 13— 1 ii 3 * 
125,0001 Do. do. $ Perp, Deb. Stock . oe ee | Stock & é 99 —102 99 —102 “e ‘ 
125,0002 Do, Perp. Ao. Btock «. ee | Stock <3 ny 89 — 94 89 — 94 ee 
85,000 | Callender’s Cable Construction & Se wes 6 11% 120% 115% 18 — 14 13 — 14 . 
40,000 Do. do. do. Aes ve 5 = hs ra ba 6 6 +. 
90,0002 Do. do. do. 44% Ist ort Deb. Btock Red. .. | Stock oe 108 —112 108 —112 1 
1,860,014 | Central London Railway, Ord. Stock ‘<a .. | Stock 4 4% | 106 —109 106 —109 107 
494,098 Do. do. 4 4% Pref. Btock .. eae ae eee xe 4 4% | 103 —106 103 —106 104 - 
1998 Do. do. do. .. yy! éa <a -. | Stock be oe GS 4% 108 —1ll11 108 —111 110 es 
1,880,000 | City and South London Railway .. .. «. «. «+ ++ | Stock | 14%-| 2% | 83% 71 — 73 1 — 7 923 Tig 
85,000 Ceemnanen4 & Co., a: is at wes? ine’ Cs owe a3 8 8 Th% y 234— 23-- 23 2fe | +e 
si ort. ig. to r+) 100, an an pe 
100,0004 | { 1 to 11,000 of £50 red. “ “ “ oo | Se 008 si 
99,261 | Edison & Swan United Mies. Light, “ -. ” shares, £8 paid, 1 to 99, at 5 Nil - 0— — af 
17, 189 Do. do. ” shares, 01—017,139 . . 5 Nil «4 14— 14— 
344,0231 Do. de. 4% Deb. Stock Red. 100 mn “ ” 73 — 77 73 — 77 tay 
100,0002 Do. do. 5% 2nd Deb, Stock Prov. Certs. ‘ail pd. 100 oa rs be 15 — 80 75 — 80 es-4 
112,100 | Electric Construction, 1 to 112,100. an 2 6% | 6% ‘a ] 2 1gj— 2 
31,390 og do. 7 Cum. Pref., 1 to 81,890 Me re 2 ae) ea By 38 2 3 
82,5001 do. Perp. ist Mort. Deb. Btock | “ .. |, Stock] .. os 100 —103 100° —103 ‘e 
25,000 General Electric Co. as 5 > % Cum, Pref. ns canvas Llc Set FS “iy 10 — 104 93— 103 10 
ae | woud. fiends Oe we, OE peel! on’, | 90% | 20% is 16 is — 16 i6g | 163 
5 mre . 1.) Telegrap! orks, Or ie 7 <a 5 20 20 . i = 
85,000 do. % Pret te Bee age Berl Tae - a 5— 5h 2 cs 
48,050 De do. ort. Deb. Stock .. ..| Stocks| “.. {° .. |2...9 |3107 —1l 2107 —111 1103 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works we we | 10 | 10,% | 10% Je... | o 18h— 1 184— 194 19 ry 18% 
800, 0007 Do. do. do. 4% Ist Mort. Deb. | 100 ¥s re ak 100 — 1 100 —103 102 . 
87,500 |tLiverpool Overhead Railway, Ord. Gt Eg i he a 10 84% | 314% | 18% |, } = 53 533—153§ <3 ‘ 
10,000 |+ Do. do, Pref. £10 paid ae. ab, hg ee emf MRE Saw! Foe as il 104— 11 we 
87,850 | Telegraph Construction and Maintenan: 12°. | 173% | 20% | 20% 83 — 36 83 — 36 843 
150,0001 Do. do. 4% Deb. Bas., Nos. 1 to 1,600 Red. 1900 100 ee: S. 8.5 01 —104 101 —104 oa 
0002 | Waterloo & City Railway, Ord. Stock _.. «2 «+  «« 100 | 8% | 8% |<38% 99 —102 99 —102 
oe bs 
+ Quotations on Liverpool Stock Exchange. Unless otherwise etetod' oll charss ene Sely Bet. @ From Manchester Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Construction and Maintenance, 1/- —2/-. Ashton, and Eiyde Mlectrio (2% Ord,, 1 
otrnee yearn og me aT | eae Be eS od), 18 10g, 





Suns unte of Giemen-0-se eons tbiemes ak 100m 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 




















































































































and Licwe; j Messrs. W. H. Hindley & Co.; k "Messrs. Morris Ashby, Ltd.; m Messrs. W. T. Glover & Co., Ltd.; mn Messrs. 
Joknswe, awsome & res Ltd.; p The platted Bronze Co., Ltd. 


Stock Closing Closing Business 
feng NAME, or pwr woed — Quotations Quotations week ph 
. Share. ager. May 18th, May 20th. | May 20th, 1908, 
t 1900, | 1901. -| 1902. Highest.) Lowest. 
190,000 | Blackheath and Greenwich Dist. —- Light, Ord... ee 1 ie os A aad - aa 
100,000 Do. st Deb, Stock, Prov. Certs. ee 100 a ae oe 118 —121 118 —121 ae b= 
20,000 | Brompton & Kensington Electric Lighe Sup., Ord., 1 to 20,000 os 5 6% 8% 8 % 1 ll 1 ll ny & 
20,000 Do, do. 7% Cum. Pref. os 5 we say aN 1 i 10i— 103 103 we 
50,000 | Charing Cross and Strand Electricity Supply 3 o* ae 5 9% |10% | 10% 9— —_— 9% Me 
70,000 Do, do. do. iho Pref. ae 5 ae = - a 6 5: 5 
40,000 Do. do. “ 7, Undertaking ” Cum. Pref. oe 5 - ae ee Bt a : 
250,000 Do. do. 4% Deb. Stock Red. x a 100 oa fei a 106 —108 105 —367 de o 
44,486 |*Chelsea Electricity Supply, Ord.” . oe “F tis 5 54% 4% 44% 6 — &— 64 te me 
150,0002 Do. do. % Deb. Stock Red. .. ng «. | Stock aa a we 109 —112 109 —112 ae ¥ 
70,595 | City of London Electric Lighting, Ord. 40. ,001—110,595 oa oa 10 0% 5% 5% 113— 11? 114— 12 if ll 
40,000 Do. : Cum. Pret., ,000 3 10 6% a as 13— M4 18 — 14 L I 
400,000 Do. % Deb. Stock, Scrip, (iss. at 115) all paid « st ab me ua eat 122 —127 123 —128 ae és 
800,000 Do. ne 2nd Deb. Stock, Prov. Certs., all paid 100 a ‘a 4 108 —106 108 —106 105 na 
40,000 | County of London & Brush Prov. Electric Lighting, Ord, 1—40, 000. : 10 4% 4% 4% 8— 9 8— a 82 
° 20,000 Do. do. do. 6 % Pret., 40,001—60,000. 10 ts ee os 12 — 13 12 — 18 1 rea 
400,0007 Do. do. 44% Deb. Stock, Prov. Certs, (all <0 Red os Ae ¥s es 110 —113 111 —114 a 4 
50,000 Edmundson’s Electric Corporation, Ord. o~g & ae 5 1% 1% <8 63— 7 5 65 ws 
80,000 — ao, 6 % Cum. P: = oe ee Ae: se 6 — 6 — 63 64 
140,000 44% Ist Mort. Deb. Stock <s 100 pa ie te 107 —110 107 —i10 a Fe 7) 
21,000 sckabareee and Knightsbridge Electric, a 5 12% |10% | 10% 10 — 11 ll — 12 ee 
90,000 Do. do. do. 4% Debenture Stock Stock os ais fs 100 —103 108 —106 AF, by 
110,000 | London Electric Supply Corporation, Limited, Ord. 8 ‘cn 23 os bs 
49,840 Do. do. do. 6 % Pref, 5 oF, ie aa 6 _ 544 Ys 
250,000 Do. do. do. 4 % 1st Mort. Deb. Stock Red | Stock ee a hae 100 —108 100 —103 102: Ee 
100,000 | Metropolitan Electric Supply, 1 to 100,000 . we < 10 6 % 64% 14% 17 — 18 17 — 18 113s 115 
220,000 Do. do. 44% Ist Mort. Deb. “Stock ie ¢ ne Pe Oe ¥ 110 —115 110 —115 a “i 
"4 250,000 Dy do. % Mort. Deb. Stock Red .. -. | Stock 98 —101 98 —101 100 Fr 
10,852 | Notting Hill Electric Lightin, e. ae os 10 1% 6% 6% 14— 15 14 — 15 - oe 
40,000 | St. James’ and Pall Mall Blectric Light, Ord. :: sly of ig 5 144% | 144% | 144% 154— 164 154— 164 16,5 153 
20,000 Do. do. do. 7 % Pref. 20,081 to 40,080 5 été od 6 9 — 10 84— 94 me es 
150,000 5 do. do. 84% Deb. Stock Red ' .. 100 . a 98 —101 99 —102 ee 
12,000 | Smithfield Markets ee Supply, Ord. .. < 24 wi . 5 we oP 24% 3— 3% 3— 3 . we 
pony we a = Rn Fea ok i ss A “- oe a ve BN 18% «ge 88 — 93 ‘in 
J u ondon Electricity Supply, > = xd oa oe a6 ée — — 4 ls 
80,000 | Urban Electric Supply, Gra. s ee ee os 5 ad ee 4 ri 5a er ody 
80,000 do. 5 % Cum. Pref. a oe ar as 5 a oa 5— 6 e v% 
110,000 Westminster Electric Supply, C ae én + é oe 5 104% 104% 12° % 12 — 18 12 — 18 12}3 : 
28,141 Do. do. 5% Cum. Pref. 5 63— 63 63— 63 6% 
* Subject to Founders Shares. t Unless ee stated al shares are fully paid. 
MARKET QUOTATIONS, Wednesday, May 20th. 
CHEMICALS, &c. Pees: Bae. ee Bes, METALS, &c. (continued). Price.” | Innere 
a Acid, ee. per cwt. 5]- ae g Soares Sheet = +. perton £75 “a 
a 4 itri per cwt. 22/- ° g Rod. per ton £75 oe 
6.» Oxalic. R3 per cwt. 82/- Ss e 3 (Electrolytic) Bars per ton £72 sh 
@ Sulphuric oe per cwt. 5/6 ie e ” ” Sheets per ton £83 < 
a Ammoniac, Sal per cwt. 42/- ce e oe ” Rod per ton £7310 r 
a Ammonia, Mariate (crystal) per ton £33 10 3s e a a H, a Wire per Ib. 83d. F 
a . perton £30 e f Ebonite Rod ae -. per Ib, 8/- ‘ 
a Bleaching powder . per ton £4 10 ab Sheet «s +» per lb. 5/- a 
a Bisulphide of Carbon per ton £15 se n German Silver Wire +. per lb. 1/6 i 
a Borax. per ton £18 ue h Gutta-percha fine . ee per Ib. 8/- 
a Benzole (90 90 %) ve per gal. /- os h India-rubber, Para fine .: per Ib. 8/103 to 3/11? ee 
a (50/90 %) .. per gal. 5/6 a 4 Iron, Charcoal Sheets per ton £18 a 
a Copper Sulphate .. per ton £21 “a i ,, Pig (Cleveland warrants) per ton 45/10 1/7 dec, 
a Lead, Nitrate vi per ton £24 we 4 ,, Forgings, according tosize per ton From £11 on 
a , White Sugar per ton £81 . ¢ ,, Scrap, heavy per toh 47/6 to 50/- és 
a ,, Peroxide -. per a ; 4 ,, Wire, galvanised No,8 per ton £9 15 od 
a Methylated Spirit . . per gal. k ‘ 
a Naphtha, Solvent 90% ati60° 6). per gal. 5/6 : g Lead, English Ingot <™ -- perton £12 7/6 dec, 
a Potash, Bichromate, in casks .. per lb. 8d. “s an ” Sheet +. per ton £14 10 st 
ae Caustic (75/80%). . per ton £24 “7 m Manganin Wire No. 28... +. per Ib, 8/- <% 
a ae Bisulphate oy per ton £35 7 g Mercury eper bot. £8 12 6 “é 
a Shellac per cwt. 121/- os d@ Mica (in original cases) small .. “per Ib. 8d. to 1s as 
a Sulphate of Magnesia Zs per ton £4 10 os pe ” 39 medium per Ib. 2s. to 3/8 ae 
a Sulphur, Sublimed Flowers per ton £6 5 a& »».. large... — per Ib. 8/6 to 7/8 on 
a 9» Recovered per ton £5 10 ot p Phosphor Bronze, plain castings per lb. I]- tol én 
a * Lump |.. iy per ton £5 = p re rolled bars & rods _ per Ib. 1/1 to 1/4 a 
a Soda. Caustic (white 70 %) per ton £10 15 é Pp ” hayes: 2 per lb. rom 1 9 
a ,, Crystals per ton £8 . 0 Platinum’ ae ver Hoes s POE DS. £4 o¢ 
a , Bichromate, ‘casks... per Ib, 24d. P Silicium Bronze Wire . per Ib. 10d. to 1/- 
; Stee:, Magnet, ace’d’g to dese’ pr n per ton £58 
METALS, &c. ‘a »  inbars . pe yon é 
ts) 
b Aluminium Ingots, in ton lots .. per ton £130 a g Tin, Block... .. .. .. perton | { “pig, } 20s. dec. 
b »” ire, in ton lots per ton £168 oe 9 9 eS per Ib. 1/64 
b Sheet, = ton lots .. per ton £166 ki »-. Wire, Nos. 1 to 16 . per Ib. 1/9 
p Babbitt’s metal ing per ton £43 to £145 ; > White Anti-friction Metals— 
¢ Brass (rolled aatel rz to 12) basis per lb. Tid. Bi “White Ant” brand per ton £42 to £65 
¢ 4, Tube (brazed per lb. 94d. A j Yarns, 2/10s Grey Cotton, on sp'ls per Ib. ; 
© ‘wy » (solid drawn)... per Ib. 734. ‘ i » 6lea. Plax. per Ib, ° a 
¢ 4. Wire, basis. per lb. Tad. : i yy 8B ply 10 Ibs, Russian «. per lb. 443d. as 
Copper Tubes (brazed) 3 +. per Ib. 3 . j » 10 lbs. Russian, single .. per lb. lb ee 
» (solid drawn) -» per lb. 937d. a j » 180 lbs. Jute rove per ton £11 va 
; Copper Bars (best selected +» -per ton £75 ‘ k Zine, Sh’t (Vieille Montagne pnd. ) per ton £24 15 £2 dec. 
Quotations supplied by :—-u Messrs. G. Boor & Co.; b The British Aluminium Uo., Litd.; ¢ Messrs. Thos. Bolton & Sons,, Ltd.; d Messrs. F. Wiggins & Sons.; 


e Messrs. Frederick Smith & Co.: f India-Rubber, G.P. and Teleg. Works Co., Ltd. ; 9 Messrs. James & Shakspeare; h Messrs. gg ‘Till & Co.; 4 Messrs. Bolling 


. Ormiston & Sons; o Messrs. 








ELECTRIC TRAMWAY AND 








RAILWAY TRAFFIC RECEIPTS. 




















































» Week | Receipts for Miles ‘ Week |. Receipts for Miles 
Locality. | ending the week. Total to date. open. Locality. ending the week. Total to date. open, 
f 2. | # £ * | 
Aberdeen .. ct -. | May 16 748 | +821 | 49.787 | 412,486; —}|— 3 B.E.T,. -  eeeTh er bes &* & #* bo 
Birmingham. “a< +» | o 216} 4,898 | + 95 | 98,199; +°6,817/ —|— fe South: --|May 8; 256 | + 20 4,463 | + -1,386 = 
—— oo “se » 18 948 _- 6,276 tes | an South Petatfordshire J » 8| 865 | + 98 }-18,781)} + 220) 213 | -2 
eT 7299 | — 4 6,088; + 611 +12 | Swansea .. és os) os, 8} 472] + 88 8:98 + 663 “ae 
Blackpool and Flectwood » 16} 891 | + 9) 5,180; + 310 — |g | Taunton... .. ..| wy 8} » 58} + 5] 965/— 48 +i 
Bolton » 17] 1,664 | +282 | 12,152/ + 1,957) 26 | — |s Tynemouth .. oof Se BY ~ 4 +8 4,175| + 482} 82) — 
Bradford .. -.. «+! 5 17| 8,862 | +584] 93,717| + 9,508/'39 [+2 Weston-super-Mare..| |, 6| 66 |— 6 74) — F +% 
Bristol .. .. ++} 4, 16] 4.704 | +852). — 23 | — Wolverhampton Dist.) ,, 8| 887 | +281 | 6,600!.4 9,774! 103 |+8 
Burnley .. » 16 + 81 — —j— jeg Wrexham és, 7 Sy 157 _ 765 — —{= 
British ‘ples. Trac. “Co. :— Pry Yorks. Woollen Dist...| ,, 8 800 — 2,513 _ 6 T= 
Barnsley District cot 9 8 165 _ 8,057 —|- $8 Cardiff é% oe e-} 9 971,529 | +786 | 10,087) + 5,702) — | — 
Devonport soe WEP gs 8 451] + 40| 7,884) + 2583/5 | — | 8"! Dover te viege. a pa 1938 | +. 3] 8,648)/+ 87] 8 {/— 
Dudley—Stourbridge. . a8 744 | + 60 | 18,867) + 1,265 — |83| Dublin os <3 --| 9) 15 | 4,807 | —890 | 84,890} + 3,860| 46 | — 
Gateshead » 8} 821 | +113] 14,969) + 8,096| 105 |+ 2/4 | HastHam.. .. ..| » 16} 686 | +241] 4,133) + 1,818) 6 j+ i 
Gravesend—Northfleet oe 8 222 _ 8,446 - |- Glasgow .. ve ++} 55 9 | 18,287: | +1576 | 606,854 | +29,418 | 64 [+ 
Greenock—Pt.Glasgow| ,, 8 499 | + 48 8,129'+ 648) Ti — Ie Isle of Thanet... acl ae 407 | + 6,465;— 609); — }|— 
Hartlepool es si we 8 226 |— 6 4,128; + 4€5 +2 Leeds te ne -+} os 16} 4,887 | +210] 87,910) + 7,605|— | -— 
Kidderminster .. RB Geet Se 105 | + 1 1.986! + 106 — Liverpool .. ou «| 35 9 | 9,646 | +497 | 179,508/ + 9,881 | 101 |+5 
Merthyr .. Pe ae » 8 196 | +8 3,348; — 172; 8 |) — Manchester =H «-} 55 > 9 | 10,908 |+8315 _ _ 110} = 
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ELECTRIC DRIVING 
IN MACHINE SHOPS, ENGINEERING AND 
SHIPBUILDING WORKS. 


(Continued from page 813.) 


Tue paper by Mr. A. D. Williamson deals entirely with the work 
carried out in the various establishments of Messrs. Vickers, 
Sons & Maxim, Ltd., in which the aggregate horse-power of 
generators and motors amounts to about 22,500 B.H.P. 
This paper might very advantageously be read in econjunc- 
tion with the. excellently-illustrated articles on the same 
subject in Traction and Transmission, by Mr. Alexander 
Richardson, in June, July, and August, 1902. 

We shall not trouble our readers with a list of the 
engines and dynamos and other accessories erected at the 
several works, 

The whole of the generating plant is of the continuous 
current type, delivering current at 220 volts, and all the 
dynamos are shunt-wound. The sets are not divided up 
into small and large units, as for a motor load which is 
fairly uniform there is no advantage in such an arrange- 
ment. With his experience of the practical working of the 
installations, the. author would, if the work had all to be 
done again, use a three-wire system with 440 volts across 
the outers. Incandescent lights and small motors with 
steady loads would be connected between the middle and the 
outers, and all motors above 5 H.P. each would be connected 
across the outers. For variable speeds the two voltages 
could be used, which would permit of smaller motors being 
used than at present, when almost all wide variations of 
speed are got by field regulation. A 3 to1 variation is 
obtained: by this means, viz., 300 to 900 r.p.m, on motors 
of from 5 to 30 H.P., and 250 to 750 on the larger motors. 

Cost of Production.—The author advocates, and very 
rightly so, the systematic recording of all costs, properly 
sub-divided. The costs in the following table are average 
costs, including Sundays, holidays, and other “ unprofitable” 
times from a station engineer’s point of view :— 


Summary or GmeneRatina Costs (Onz YxEaR), 





{ 
| Present 
plant 


| capacity. | 


Works Total 
costs per | cost per 
unit. unit. 


Annual | Fuel 


Power house. 
output, | per ton. 








(a) Shefficld, North 
4 sets of 160-xw. 


| 
KW. -| |e a | 
. 640 2,106,340, 9 84 “579d. | “716d. 
} 
| 


each. } | 
(b) Sheffield, South 


1,325. /2,610,620/ 7 2% “469d.| ‘675d: 





3 325-Kw. and 1 
350-Kw. 

(c) Sheffield, West 
1 350-xw. and 2 


7 
200-xw. | conte. 


j 


| 
ro Not long enough in operation for 





| 

(@) Erith, 4 150- | 5 
Sogn } 600 1,480,600 20 0) 1d. (about) 

(¢) Barrow Ship- } 
yard, 5 srw. | 750 | 644,500| 17 0 1°3d. (about) 
sets. 

(f) Barrow Engine } | 
Works, 4 600-xw. | 2,000 (9,504,435 11 6 274. | 974. 
sets, 

(y) Electric and ) | Fuel 
Ordnance Acces- | and 
sories Co (Dow- {| 375 | 364,000| 19 10 55d. |) wages 
son Gas plant). | only. 

| | | 











Total output (meluding smaller works) = 11,000,000 units per 
annum. 


Notes. 

(a) Folly loaded. 

(6) Not fully loaded; the plant capacity daring the period of 
test was only 975 xw.; the fourth set has only been put down 
recently. This station can easily turn out 4,000,000 units annually, 

(@) Includes pumping all works’ water with steam from these 

ers, 


(e) Comparatively lightly loaded, and includes steam supplied to 
& hydraulic plant. 

(7) The building, pipes, condensers, and cooling towers are 
complete, and the plant capacity was only 1,500 xw. during the 
year of test, while the power house will accommodate 2,500 Kw. 

Chargiag the proper proportion of the final capital cost against 
the present plant for the year, the interest and depreciation amount 
ping tea © beet cost = ‘97d. per unit. ze 

© wor! ing been i i 


is not 


Capirat OvuTnay oN Prant anp Bouripines (Various Works). 


Sheffield, North... £20 10: 0 per kilowatt, 
Sheffield, South ... ss 2516 0O.,, ” 
Erith cet ee dc, ah 1070S i 
Barrow Shipyard ... ae SS oO a 
Barrow Engine Works ... 2610 0 ,, a 
Electric and Ordnance Co. 26 5 0 


The most interesting figures are those relating to the 
Sheffield works, and an analysis of the cost is given below :-— 








é North South 
power house. power house. 

Coal .. ao ose on .. ‘313d. “255d. 

Water rs tee pik «. “046d, 016d. 

Wages and supervision ... ov. 102d, "101d. 

Stores wai a pas «. ‘017d. 016d. 

Repairs... Sie =i «» ‘101d, "081d, 

Works cost ... °579d. 469d. 

Taxes See “xi Re «. 0274. 026d. 
Share of works railway, carting, 
coal and ashes, boiler insurance, 

employers’ compensation, &c.... °004d. ‘004d, 

Interest and depreciation ..- 106d. "177d. 

Total cost per unit “716d. "675d. 





The difference in the costs is due partly to the variation in 
the price of coal according to the locality, and partly to the 
nature of the load factor. 

The Sheffield works possess the best load, lasting through 
the entire day and night (day load, 5,150 amperes; night 
load, 4,500 amperes). This refers chiefly to such work as 
steel melting, armour-plate and gun work, which must go 
on continuously. The other works make less use of night 
work, although a good deal is done at. Barrow and Erith 
at times. 

Both the North and South Sheffield plants work on 
exactly the same load, as they are connected to a common 
network, yet the works costs per unit are one-tenth of a 
penny different. This is entirely accounted for in coal 
consumption. 

In the one case the engines work condensing, and 
economisers are used, whilst, in the other case, the engines 
are non-condensing, and exhaust steam feed. heaters are used, 

In the non-condensing station it will be noted also that 
the generating sets are only half the size of those in the con- 
densing station. All the engines are of the high-speed type, 
and these are in every way satisfactory under the severe con- 
ditions of continuous heavy loads. After five years’ running 
the cylinder liners show practically no wear. 

Main Cables.—Except in a few special cases, these are all 
run on insulators, and are lightly insulated to prevent acci- 
dental contact. 

Motors.—In a few cases smooth core armatures are in use, 
but these were put in some six years ago. Generally 
speaking, the armatures are of the more robust slotted core 
type, and the author is of opinion that many of the appli- 
cations would have been impossible with the older form of 
construction. The fact that there are some 1,300 motors in 
daily use, switched on and off by the workmen in charge of 
the various machines, and that in spite of the rough usage 
they are subjected to they take care of themselves remarkably 
well, speaks well for continuous-current motor driving. 

Nothing is said as to the type of starting and regulating 
switches used, nor what has been the experience with them. 
Some information on this head would have been welcome. 

As regards the relative efficiency of line shaft driving and 
individual motor driving, the author thinks there is very 
little to choose between the two. | He considers in detail 
three alternative ways of driving a line of 10 lathes, each 
requiring 5 H.P., Viz. :— 

1. By one 40-B.H.P. motor and line shaft 110 ft. long. 

2. By ten 5-H.P. constant-speed motors, with belt drive 
from step cones. . 

8. By ten 5-H.P. variable-speed motors, geared. directly to 
the lathes. 

The relative costs of these three arrangements are :— 
(1) £410; (2). £575; (8) £685; and the total running 
losses, including losses’ in. shafting and motors are: 

—(1) 8 B.wP.; (2) 9 BHP, 3, (8) 7°5 BLP. 

lf the lathes were always running, there would not be, as 
the author says, much to choose between the systems ; but 
such are not the actual conditions of working. Mr. 
Williamson says working conditions may be fairly repre- 
sented by assuming eight out of 10 lathes to be in-use, These 
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strike us as exceptionally good conditions from the works 
manager’s point of view. 

Mr. Chatwood puts it as only two machines in 10 in the 
works in which he bas had experience. Some figure inter- 
mediate between these two will most probably represent 
average conditions. 

The works of Vickers & Maxim are, no doubt, always 
busy, and the machines kept fully employed, so that 
individual motor driving may not show such advantage from 
the point of view of economy as is found in some other 
works. Working on the basis of eight lathes working out of 
10, the author works out the saving in consumption in 
favour of individual motor driving as £13 per annum, 
reckoning energy at *75d. a unit and reckoning 54 hours a 
week. Deducting 4 per cent. interest on the difference in 
cost of the two systems the apparent saving is only £2. 
This, however, is an extreme case. For every hour of 
overtime worked with only one or two lathes running, the 
individual motor drive increases its advantage. 

Working continuously, the saving in energy at the same 
rate would be £32 in favour of the individual motor drive, 
or deducting the interest, the net saving is £21. 

But this is not putting the case for individual motor 
driving to the best advantage. The more perfect speed 
control possible with separate motors results generally in a 
greater output. 

In printing works an increase of 25 per cent. can gene- 
rally be reckoned on, and in engineering works considerably 
more than this is frequently obtained on machines doing a 
variety of work. This, however, is another point the author 
does not touch, or at most very casually. Thus in discuss- 
ing the saving due to electricity, after saying how difficult it 
is to arrive at the actual saving owing to the altered condi- 
tions due to the electric drive, the author says, referring to 
Barrow :—“ The actual result was a saving of half the coal 
bill, with an increase of over 50 wer cent. in output.” 
From the context we gather that the increased output was 
due to new machinery, and we imagine the author may be 
referring to output in units from the generating station and 
not to actual turnover. Saving in fuel is not always the 
greatest, consideration. Fuel costs may bear so small a pro- 
portion to the total costs of production, that to save half of 
them will make very little difference to the total. By costs 
of production we do not here refer to the cost per unit of 


electricity, but to the cost of manufacturing the machinery, — 


implements, guns, &c., which the works turn out. 

Take the South Sheffield works, for example. Reckoning 
fuel costs at }d. per unit, the annual cost of fuel works out to 
about £2,700. This must be a very small percentage of 
the total works costs, including, of course, raw material, 
wages, repairs, &c. 

Now, to take the case of an individual lathe. Suppose 
that, on the average, it turns off 100 lbs. of metal an hour 
for 3,000 hours a year, say, 134 tons a year. 

The energy used would be approximately 15,000 units, 
which, at *75d., equal about £47. Wages, at 6d. per 
hour, would come to £75, and standing charges to, say, 
£25 at least, or about £147 in all. 

Owing to the limitations of the coned pulley and belt 
drive, the weight of metal turned off can only be increased 
by working longer hours; but by the separate variable- 
speed motor drive, 25 per cent. more—to assume 4 low 
figure—can be turned off in the same time. The additional 
energy consumption would not be anything like 25 per cent. 
£5 would probably more than cover the cost of turning off 
the additional 334 tons, all standing charges, wages, super- 
vision, &c., remaining practically the same. 

There is thus a 25 per cent. increase in the output of one 
machine at an increased cost of only about 34 per cent. 

It is here, undoubtedly, that in machine shops the greatest 
advantage of electric driving is. to be looked for, and this 
cannot be obtained by any grouping system, but only by the 
individual motor drive with variable speed control. Definite 
data on this point of increased output are needed, It is, we 
know, difficult to obtain owing to the meagre information 
available as to the performance of the tools before being 
electrically driven. (Zo be concluded.) 





Walmer Lighting.—The R.D.C. has decided to apply 
to the B. of T. for a prov. order for electric lighting, in order to 
have the supply in its own hands, : 


THE GLASGOW TECHNICAL COLLEGE. 


Tux laying of the memorial stone of the new buildings of the 
Glasgow and West of Scotland Technical College by the King on 
the 14th inst. was an event of exceptional interest, and no function 
could have heen more fitly chosen with which to associate his 
Majesty’s first State visit to the industrial and commercial 
metropolis of Scotland. It is nearly 300 years since a British King 
has been to Glasgow, but the loyalty of the citizens was not the 
less cordial because of infrequent opportunities of expression; and 
the King, well accustomed as he is to warm receptions, must have 
been sensible of the heartiness of the greetings of his subjects in 
the West of Scotland. 

The Glasgow and West of Scotland Technical College has quite 
special claims upon our interest, for it was the first technical 
college ever founded, and was the cradle of the system of technical 
education now so general in this country and abroad. The con- 
stitution of the college was re-arranged 16 years ago, when several 
local. independent institutions of kindred purpose were amalga- 
mated. The oldest and largest of these was “' Anderson’s College,” 
founded by Prof. John Anderson, M.A., F.R.S., a predecessor of 
Lord Kelvin in the Chair of Natural Philosophy in the University 
of Glasgow. Anderson was born in 1726, and soon after carrying a 
musket against Prince Charlie in the rebellion of 1745, he entered 
Glasgow University as a student. His ability and versatility 
are indicated by his appointment at 29 years of age to the Pro- 
fessorship of Orientai Languages at the University, and two years 
later to the Chair of Natural Philosophy. At about this time 
James Watt was appointed mechanician to the University, became 
established in a workshop there, and found in Anderson a 
sympathetic and helpful friend. Their duties brought the two men 
much into contact, and Anderson indirectly furnished Watt with 
the opportunity of one of his most valuable inventions. A model 
of Newcomen’s engine which had been sent to the professor was 
handed to the instrument maker for repair, and it was while 
working at this model that Watt conceived the idea of the separate 
condenser, which was to have so tremendous a development and 
influence in the following century. 

Prof. Anderson’s great energy, and his keen and practical 
interest in the local industries, led to his personal intimacy with both 
the masters and the workers engaged in them. In his close touch 
with the industrial life around him, and his detailed knowledge of 
the operations conducted and the methods employed, he became 
impressed with the importance of providing for the industrial com- 
munity instruction in the principles involved in the operations upon 
which they were engaged, and he devoted many years of strenuous 
work to the bringing of such instruction within reach of the people. 
He gave practical shape to the idea, in which lay the germ of 
modern technical education, by inaugurating in the University a 
course of experimental physics with special reference to its practical 
applications. These lectures were specially arranged for employers 
and artisans as well as for students, but he had to pay the too fre- 
quent penalty of the pioneer in being misunderstood, misrepresented 
and obstructed, for much antagonism was aroused among his 
colleagues by his Radical innovations and his encouragement to 
working wen to attend Lis University classes. Although he con- 
tinued these lectures unti! his death, so bitter and determined was 


the opposition in the University to his schemes that the disputes - 


were carried into the Law Courts for settlement, and the hostility 
he experienced was the immediate cause of the establishment of an 
independent college for technical education. Anderson could not 
hope that his successor in the Chair of Natural Philosophy would 
perpetuate his work in the University, and he therefore bequeathed 
his whole property for the foundation of a new Technical College, 
and in his will minutely described how he wished it to be organised 
and administered “‘ for the good of mankind, the improvement of 
science, and the progress of the useful and elegant arts.” The 
Institution so founded was the first Technical College; it was the 
first to provide systematic evening classes for artisans, and it was 
also the first in the world to open its doors to women, and offer 
them scientific education on the same terms asto men. Anderson 
was, therefore, not only the pioneer of technical education, but more 
than a hundred years ago he was the champion of higher education 
for women. In the terms of his will the chivalrous old bachelor 
provided “that the young ladies of Glasgow might have an oppor- 
tunity for a small fee of becoming the most accomplished ladies in 
Europe.” : 

The new College was inaugurated in 1796, and the first Chair, 
that of Natural Philosophy and Chemistry, was occupied by Dr. 
Garnett, who was afterwards appointed to the First Professorship 
in the Royal Institution. Dr.. Garnett’s successors include many 
distinguished men. He was immediately followed by Dr. Birkbeck, 
who also removed to London; and when, in 1823, the London 
Mechanics’ Iustitute was formed on the lines of the Glasgow 
Mechanics’ Institute—the first of the name, and an offshoot of 
Anderson’s College—he was appointed its first president, and the 
institution now bears his name. Another notable Andersonian 
Professor was Dr. Thomas Graham, who established in the College 
the first laboratory in Great Britain for public instruction ™m 
chemistry. 

The technical college founded by Anderson quickly created & 
demand for technical education, and his bequest was supplemen 4 
by public subscription for the enlargement of the institation ~ 
the furtherance of its objects. Itcame upon the scene very early 
the history of Glasgow’s industrial activities, and has ever since 
been closely associated with them, and most of the men who rie 
een prominent in the local industrial progress have been identi 
with Anderson’s College. There is probably no similar area in any 
country which can compare with the Clyde Valley in the number. 
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and variety of its important industries. While the chief of these 
are directly due to the great natural advantages of the district, and 
others indirectly so, there can be no doubt that the early, and for 
a quarter of a century exclusive, establishment of a technical college 
in Glasgow was a potunt factor in raising her industries to the 
commanding position they attained. The active experimental work 
conducted in the laboratories of the College under the guidance of 
a long line of conspicuously able men, and the advantage to the 
leaders of industrial enterprise. of personal intercourse with these 
men, could not fail to act as a powerful inspiration and impetus to 
many of the young and growing industries, and materially assist in 
their development. 

The Glasgow district has been in a unique degree the training 
ground of young men who have gone afield in search of fortune. 
Her commercial associations are world-wide, and have lured her 
pushful sons to every quarter of the globe. Inthe mining, iron and 
steel ship-building, engineering, and chemical industries she has 
been especially prolific in her output of trained men, who have 
taken leading positions in their respective spheres in this country 
and abroad. Almost without exception these were Andersonian 
students. The old college and its aims have thus had far-reaching 
influence, and it is no exaggeration to say that it has borne a 
notable part in the industrial progress of the nineteenth century. 

There has never been any lack of students. On the contrary, the 
difficulty has been to cope with the increasing numbers. The 
original buildings have been enlarged from time to time, but 
during recent years the only new buildings erected are those of the 
medical school. To accommodate the classes which have over- 
flowed from the main buildings recourse has been had to various 
hired lodgings, until the present conditions correspond with those 
of the War Office and other Government departments which await 
housing. In the city which gave birth to the first technical college, 
hundreds of willing students are annually refused admittance for 
lack of accommodation. For a quarter of a century it has been a 
standing reproach to Glasgow that while elsewhere, at home and 
abroad, magnificently equipped technica! colleges have been raised, 
its own technical college with a tradition so unique, a field of 
usefulness so fertile, and a demand so urgent should remain so 
miserably housed and so inadequately equipped. That this college 
should have starved so long in the centre of a district which was 
the nursery of the steam engine, of marine propulsion, of- the hot 
blast furnace, aud of many other epoch-making industrial develop- 
ments, and in the midst of wealth built up upon the industries it 
fostered, was not creditable. 

When the college was reconstituted in 1886 the first task of the 
new board of governors was to consolidate the administration of 
its component units, and this has been well accomplished so far as 
existing conditions allow, but the lack of accommodation and 
equipment has not only prevented natural expansion, it has seriously 
hampered the conduct of the work of the Institution. The absolute 
necessity to proceed with acomprehensive building scheme determined 
the governors to appeal to the public for funds to properly house 
the College. The citizens of Glasgow have made a handsome 
response, and already nearly £200,000 have been subscribed. The 
whole of this sum and more is very properly to be expended en the 
acquisition of additional ground and erection of the new buildings. 
Interest in the scheme has been thoroughly aroused, and when the 
buildings are reared there will be little difficulty in finding the 
means to furnish the various laboratories with suitable equipment. 
After years of stunted existence in shabby lodgings, the College is 
soon to enter a worthy house and home in a building which will be 
the largest of its kind in Great Britain, and in completeness of 
equipment will take its place among the finest in the world, and 
prove one of the best investments the citizens of Glasgow ever 
made. The new buildings will take a fitting place among the 
great public institutions of the city, and will be to the community 
& substantial symbol of the dignity and importance of the branch 
of education to which they are dedicated. 

Affiliated with the Technical College, and under the control of 
the governors, is a very excellent secondary school, already housed 
in suitable buildings, and specially organised for the training of 
boys for industrial and mercantile pursuits. The large number of 
scholarships and bursaries (130) in connection with this school, and 
its well-earned reputation for efficiency, constitute it for the 
industrial classes, a most valuable link between the primary school 
and the Technical College. With the completion of the new 
college buildings, scientific instruction for the people will, there- 
fore, be placed on a basis commensurate with the needs of the City 
of Glasgow. For those who aspire to positions of leadership in the 
various departments of engineering, the means of higher education 
are available at the University, in the courses so ably conducted by 
Prof. Barr, to whose enthusiasm and influence are due the splendid 
“James Watt” Engineering Laboratories, inaugurated two years 
ago. In other departments of the University, movements are afoot 
for the acquisition of modern laboratory equipment, notably for an 
experimental tank in connection with the Department of Naval 
Architecture. 

The Glasgow and West of. Scotland Technical College numbers 
on its roll 5,651 students, a total probably not exceeded by any 
other technical college, and this will be largely increased 
immediately the new accommodation isavailable. Only about 600 
are day students, but every encouragement is given to ‘‘ sandwich” 
apprenticeships by spending the summer months in workshops, 
and the winter at the College. This arrangement finds favour with 
& Dumber of local employers, who afford promising apprentices 

ties to carry it out. 

It is desirable that the title of the College be reduced to more 
manageable proportions, and it is probable that the progress of 
events will in a few years necessitate a change to the (Royal ?) 

w Technical College... . 
The West of Scotland is too big a district to be adequately 





served by a central establishment. A large proportion of the 
students are apprentice artisans employed from6 a.m. until 5 30 or 
6 p.m., and it is too much to expect that any but the most earnest 
and.physically strong of those resident beyond the city will afford 
the time and endure the fatigue of a double journey in addition to 
the work of the classes. Hundreds of keen young fellows do, but 
others who are equally’ willing are unable to bearthe strain. Such 
districts as those of which Coatbridge, Motherwell and Hamilton 
are centres, canaot have their needs supplied by a technical college 
in Glasgow. There are at least half a dozen such towns that require 
technical colleges of theirown. It is unnecessary that the local 
institutions should provide instruction in a wide variety of subjects. 
Industries of kindred character are gregarious, and if local colleges 
were well equipped for the teaching only of the subjects having 
special bearing upon the leading local industries, they would 
give opportunity of education to the operative; while those desir- 
ing a wider training would obtain it at the parent institution in 
the city. 

Technical classes in connection with the Board Schools have 
already been inaugurated in some parts of the district, and there is 
no lack either of students or teachers, but for practical purposes 
laboratory equipment does not exist. The erection of the new 
college at Glasgow will quicken interest in the subject throughout 
the district, and theré is no doubt that a large expansion of the 
machinery of technical education will follow. Glasgow is to be 
congratulated on having at last awakened from indifference, and 
taken steps to give her sons the same opportunities of scientific 
education which their foreign competitors enjoy. 








THE ROYAL SOCIETY CONVERSAZIONE. 


ELECTRICAL exhibits occupied, as usual, a prominent position 
at the conversazione of the Royal Society on the 15th inst. 

Radio-activity, the latest marvellous discovery of science, 
was represented by the exhibits of Sir William Crookes and 
Mr. O. W. Richardson. Considering the many remarkable 
discoveries that have recently been made in this field, a 
larger number of exhibits might have been expected. 

Sir William Crookes’s exhibit had for its object to illus- 
trate the properties of the emanations of radium. It con- 
sisted of auto-radiographs of thorium, uranium, and radium 
minerals; photograpbs of radium emanations, deflectable 
and non-deflectable by magnetism ; radiographs of a closed 
case of instruments, (a) by the Réntgen rays, (>) by radium 
emanations ; luminous effects of radium emanations, con- 
sisting of exhibits of (a) the action of electrons on a screen 
of barium platinocyanide, (0) the action of positive atoms on 
a screen of Sidot’s hexagonal blende. A number of micro- 
scopes were set up to show the remarkable appearance of 
a phosphorescent screen when bombarded by the corpuscles 
and atoms thrown off by radium. As a piece of radium 
nitrate is gradually brought nearer to the screen, scintilla- 
tions are seen which become more numerous and brighter, 
until when the radium is close to the screen the flashes 
following each other so quickly that the surface looks like a 
turbulent luminous sea. Sir William Crookes has invented 
a simple instrument which he calls the “ spinthariscope ” 
for exhibiting the bombardment of the screen by radium. 
A blende screen is fitted on to the end of a brass tube, with 
a speck of radium mounted about a millimetre in front of 
it. In the other end of the brass tube a Jens tube 1s fitted 
telescopically, so that the lens can be focussed accurately on 
the screen. A lens magnifying 20 diameters is sufficient to 
show the effects, but it is necessary to focus accurately to see 
the mat their best. A photographed spectrum of radium 
was also exhibited. 

Mr. O. W. Richardson’s experiment was of the greatest 
interest. It showed, in fact, that electrons or corpuscles 
could be detached from their atoms by a high temperature, 
and projected across a vacuum by a comparatively small 
electromotive force. The essential part of the apparatus 
consisted of a vacuum tube, containing a carbon filament 
surrounded by a cylindrical electrode, from which it is insu- 
lated. The carbon filament is heated by an electric current 
and maintained at a negative potential of 20 volts. A 
current of about one-hundredth of an ampere then passes 
from the filament to the cylinder. Ata somewhat higher 
temperature (just below the melting point of carbon) the 
current reaches the value of about half an ampere. The 
vacuum in the tube was so high when the carbon was cold 
that a spark from an induction coil would pass through 
several centimetres of air outside the tube, rather than 
through the vacuum inside the tube. 

The Rev. F. J. Jervis-Smith, F.R.S., demonstrated some 
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remarkable effects which he had obtained by the use of a 
high pressure spark gap in connection with a Tesla induction 
coil. The secondary terminals of an ordinary induction coil 
were connected to the inner coatings of two large Leyden 
jars. _ Connected across the two leads from the induction 
coil to the Leyden jars was a spark gap enclosed in a thick 
glass globe, in which the air was compressed to about three 
and a half atmospheres.. The electrodes on each side of the 
spark gap were platinum spheres. The external coatings of the 
Leyden jars were connected to the thick primary of an 
inductor of the Tesla type, in the secondary of which a dis- 
charge of high frequency and high E.M.F. was produced 
when a spark parsed across the spark gap. The effect of 
pumping air into the glass globe and thus increasing the air 
pressure in the spark gap was to greatly increase the dis- 
charge of the Tesla inductor, and change it from a luminous 
brush to a torrent of thick and brilliant sparks. Though 
the spark is 10 to 12 centimetres long, it may be taken with 
impunity by the hand, giving only a slight tingling sensa- 
tion. But if a piece of thick glass is placed between 
pointed electrodes immersed in paraffin oil the glass -is 
instantly pierced. Thick glass may be conveniently cut by 
this apparatus by drawing it along between the immersed 
discharging points. A piece of glass may be pierced by the 
diecharge from an ordinary induction coil of large size, but 
the spark could not be taken by the hand from such a coil 
without serious injury. If the air in the spark gap of the 
Jervis-Smith apparatus is reduced to atmospheric pressure, 
the Tesla discharge will not pierce glass. The construction 
and arrangement of the apparatus exhibited were fully 
described in the Philosophical Magazine, August, 1902. 

Sir Oliver Lodge and Dr. Muirhead exhibited their new 
coherer as applied to wireless telegraphy. This coherer con- 
sists of a small steel disc constantly rotated on its axis by a 
cord and pulley. The edge of the disc touches a pool of 
mercury through a film of insulating oil contained in a small 
vessel placed beneath the rotating disc. An electromotive 
force of about a tenth of a volt is constantly maintained 
between the disc and the mercury. This is insufficient to 
break down the film of insulating oil under ordinary cir- 
cumstances, but when it is reinforced by any electric wave 
the film is broken down, and a current passes from the disc 
to the mercury. The circuit is, however, immediately there- 
after broken by the rotation of the disc which brings a fresh 
film of oil between the mercury and the disc. The currents 
passing in the coherer circuit actuate a siphon recorder 
without a relay. 

Prof. Silvanus P. Thompson, F.R.S., exhibited a series of 
photographs and objects relating to Dr. William Gilbert, 
of Colchester, the founder of modern electrical science. 

Some curious exyeriments on spark discharges were shown 
by Mr. Alfred Williams. These experiments showed how 
the use of a shunt, or of a point and a shunt, or of plates of 
high resistance so influence the field in a spark gap that the 
discharges are made more regular and placed more under 
control for therapeutic and wireless telegraphy purposes, 

Mr. W. Watson, F.R.S., showed some light mirrors for 
galvanometers. They were made of fused silica, the reflecting 
surface consisting of a film of platinum. The mirrors are 
attached to the stem which carries the magnets by fusion, 
thus avoiding all chance of distortion arising from the con- 
traction of a cement. 

Sir Benjamin Baker showed a fine series of lantern slides 
illustrating the construction of the Nile Dam works, and 
Prof. Dixon demozxstrated with the lantern. the analysis of 
explosion-flames by photography. The photographs of 
explosion-flames were taken on very rapidly moving films, 
showing the genesis of the explosion-wave as the flame 
travels from the point of ignition. The photographs also 
showed sound-waves moving through the explosion-flame. 


LONDON COUNTY COUNCIL ELECTRIC 
TRAMWAYS. 


On Friday last H.R.H. the Prince of Wales formally opened 
the newly completed Westminster—Tooting electric tramway, 
and the public service afterwards commenced. The weather, 
which had threatened to be unpropitious in the morning, 
fortunately cleared up in the afternoon, and even vouchsafed 
a little sunshine. 








The opening ceremony took place in a large marquee 
close by St. Thomas’s Hospital, in the presence of about 
2,500 guests. The Prince and Princess of Wales, and their 
two sons, arrived at about 3.30 p.m., and were received by 
the Chairman of the Council, Lord Monkswell, and other 
leading members of the Council; the members of the High- 
ways Committee, the past Chairmen of the Council, certain 
of the chief officials, including Dr. Kennedy, the consulting 
electrical engineer, and the Mayors of Lambeth, Southwark 
and Wandsworth, through which boroughs the tramway 
runs, were presented by Lord Monkswell. 

At the request of the Chairman of the Council, Mr. J. W. 
Benn, Chairman of the Highways Committee, made a state- 
ment relating to the Council’s action in connection with the 
London tramways. Out of 100 miles of route, the Council 
had acquired 88 ; the lines on the north of the Thames had 
been leased to a company, but the Council decided to 
work 24 miles on the south side as a municipal service, with 
cheaper fares than any other tramway in London, and had 
carried 50 million passengers last year at $d. fares. The 
conditions of service of the employés had been improved, 
and during four years a net profit of £70,000 had 
been made, while £89,000 had been paid off capital 
account, and £30,000 put to reserve. Mr. Benn 
regretted that, owing to the “ wise” action of Parliament, 
the Council could not meet their Royal Highnesses, 
with electric cars, on the other side of the bridge, 
That was a great meeting of tramway shareholders, all the 
Metropolitan Boroughs being represented ; but the board of 
directors was free of cost to the undertaking. The L.C.C., 


as tramways authority, had allocated £293,000 in aid of the. 


rates. The conduit system was costly, but was free from the 
drawbacks of overhead wires, poles, &c., and had received 
the approval of the Board of Trade ; however, the Council 
was not bigoted in favour of the conduit. It hoped, in 
the course of a few years, to bless London with a system of 
electric traction which should command the admiration of 
the world, solve the great housing problem, and confer other 
benefits upon the people. ; 

The Right Hon. Gerald Balfour, President of the Board 
of Trade, referred to the disadvantages of the overhead trolley 
system, and the comparative novelty of the conduit system ; 
the latter would be watched by all parties with keen interest, 
and not least by the Board of Trade. It had proved a 
failure in Blackpool, owing to the sand and seawater. 
There was no sand in London, but there was dust and dirt ; 
the system was still in the experimental stage, and whether 
the difficulties had been overcome remained to be seen. In 
1897 there were only 40 miles of electric tramway in this 
country, with 800 million passengers ; now there were 900 
miles, with 1,400 millions, the increased traffic being due to 
the substitution of electricity for horse traction. No city in 
the kingdom was more in need of traffic facilities than 
London, which was behind tke provinces in this respect, but 
was beginning to wake up. 

The Prince of Wales then declared the tramways open, 
after which Lord Monkswell moved a vote of thanks to their 


Royal Highnesses, and Mr. J. A. Baker seconded the 


motion. 

‘His Royal Highness expressed the pleasure of the Princess 
and himself in identifying themselves with the new scheme; 
they and their two sons would not begin by defrauding the 
Council, so they had brought four halfpennies to pay for 
their tickets. Londoners hardly realised the immensity of 


their capital; the means of conveyance were nci a luxury, 
but a necessity, not only in the Tooting district, but all over — 


London. Not only would the tramways provide these 
facilities, but they would also bring the benefits of light 
and fresh air within. the reach of the working classes. 
London should be a model to all the cities‘of the Empire, 
but it was behind the times; it was to be hoped that such 
great undertakings as that would make up the leeway. 

The Royal party then proceeded to board a beautifully- 
decorated car, whioh was painted white, with festoons of ever- 
greens round the outside, and fitted up as a saloon inside; in 
this they rode throagh dense crowds to Tooting, where the 
Prince and Princess inspected some of the Council’s work- 
ing class cottages. Afterwards their Royal Highnesses 


returned to Westminster in the same car, and took leave of 
the Council at the terminus. . aS 
The proceedings passed off practically without a hitch; @ 
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and the tramways staff, from the highest to the lowest 

Oficial, is to b2 congratulated on the success of the first 

day’s working. The cars were freely—almost too freely— 

patronised by the public in the evening, and were very 
ular over the week end, in spite of the weather. 

It would be too much to expect that'a brand-new under- 
ground conduit system could be started absolutely without 
mishaps, nor was this the case ; but with only one exception 
the accidents were of small consequence. The exception, on 
Saturday last, was of an unexpected nature: a pointsman in 
the roadway ab the Elephant and Castle—a most compli- 
cated junction—was in the act of moving the points for a 
car when he was knocked over by a van; the plough ran 
into the half-open points, and had to be cut away, occasioning 
astoppage of two hours. Seventy-two cars were running on 
Monday, and the number is being gradually increased ; a 
four-minute service is given during the busy hours, and the 
Tooting cars are on the line from 4.53 ‘a.m, to 1 a.m. 








THE DEBUT OF THE ALTERNATING 
CURRENT TRANSFORMER. 


A MeEmortan TO GavULARD. 


Exgcrricians of all nationalities owe a debt of gratitude to Lucien 
Gaulard, the inventor of the first industrial alternating current 
transformer. It is this transformer that has, in its development, 
brought about the progress that has been since made in the econo- 
mical transport of electrical energy to great distances. 

It was in Italy that the Gaulard transformer was first applied, it 
having been defended by an eminent electrical engineer, the late 
Prof. Ferraris, who showed that the alleged low efficiency of the 
transformer had no foundation in fact, and it is in Italy that it is 
now proposed to erect a memorial to this famous inventor, who died 
in poverty. On the suggestion of M. Banti, the editor of the journal 
L’Elettricista, of Rome, it is proposed to raise a memorial stone to 














Fig. 1. 


Gavlard in the town of Tivoli, where the unappreciated-savant, to 
whom modern electro-technics owes so much, made, with the sup- 
port of the Societ& della Forze Idrauliche, the first practical appli- 
cation of his system for the distribution of electrical energy by the 
aid of transformers in series. 

Owing to the extension of the works of the Electric Lighting 
Co., of Tivoli, Gaulard’s installation no longer exists. Before its 
complete removal, however, photographs were taken of this 
Memorable installation, which gave the first impulse to the econc- 
mical transport of electrical energy, and which will remain one of 
the most glorious pages in the history of electric technolegy. M. 
Banti has published them in L’ £lettricista. 

_ Three types of transformer were used by Gaulard (fig 1); the 
tallest, of 150 watts, gave at the terminals of the secondary a 
current of 3 amperes and 50 volts; the medium type of 600 watts 
gave 6 amperes and 100 volts; the largest, 1,800 watte, 36 amperes 
and 50 volts. Only the medium and small types now remain. They 
Were placed in the heads of the lamps used for public lighting (fig. 2). 
hen the cover is closed the lamp presents a, eatisfactory appear- 
ace. This arrangement is applied to lamps of 50.c.P. For those 
of 20 candles, for two lamps near together, a transformer of 150 
Watts was used, lodged in the wall. * 
The lines of the installation consist of bare copper wire } mm. in 
eter. No precaution is taken in crossing streets and roofa, 
although the current has a pressure of -2,000 volts. On the walle of 
dwelling houses covered conductors are substituted for the bare 
ones, and are kept at a distance by porcelain insulators. 
are two problems to be considered in electro-technice, 
60 which time alone can give the correct solution : the first: concerns 
the durability of electric mechanism; the second, the practical 
ion in towns of bare conductors traversed by currents of 
ugh pressure. The Gaulard installation has now been working for 


16 years, and, with the exception of sxme slight damage caused by 
lightning, the machines, the board, the line, the supports »nd-the 
lamps, work as well as when they were first installed. This ? roves, 
rightly concludes M. Banti, that an installation that has bee™ well 
arranged, as Gaulard’s was, may have a fairly long life. It ajso 
shows thit the most formidable and dangerous foe to electric | 











Fig. 2. 


apparatus is lightning, the effects of which it is beyond the power 
of science to guard against entirely. The Gaulard installation, 
moreover, contradicts the groundless fear of bare conductors 
traversed by high-pressure currents, since if has never caused the 
slightest accident. C 

We will conclude this too brief memoir by stating that the elec- 
trical engineers of Volta’s country have readily taken up Prof. 
Banti’s proposal. In a little while a memorial stone will remind 
a forgetful posterity of the place where Gaulard, one of the pioneers 
of modern electricity, made the first practical application of his 
traneformer, an application which opened up, so to speak, for 
electro-technics 4 new and vast field—the distribution of electricity 
by means of alternating currents with transformers. 

E. Guarini. 








INSTITUTION OF ELECTRICAL ENGINEERS. 


DIVIDED MULTIPLE SWITCHBOARDS: AN EFFICIENT 
TELEPHONE SYSTEM FOR THE WORLD’S CAPITALS. 


By W. Arrken, Member. 
(Abstract of paper read on April 30th, 1903.) 
(Concluded from page 826.) 


In one circuit a pomice and a negative polarised indicator are in 
series across the loop, and two similar indicators-in series are con- 
nected as a tap to earth on one wire of the metallic circuit. 

In another case a positive and a negative polarised indicator are 
in series and tapped to earth, two off each line. Four-division 
exchanges are thus obtained. 

With the development of the central or common battery system 
of telephone exchange working and the popularising of the tele- 
phone, :.e need for a simpler way of working great central ex- 
changes became more urgent, and when considering this question 
I wa: struck with the idea of working a divided system from a 
centrsl battery. I had previously designed two circuits which led 
naturally up to this, one in February, 1898, with a retaining electro- 
magnet at the subscribers’ instrument, which allowed a momentary 
depression of a key (thereby mechanically completing the circuit of 
the central battery through the calling relay to earth) to give a 
permanent. si to tha ¢ r, and another in June, 1899, in 
which I removed the electro-magnet from the subscribers’ instrument 
and provided a local retaining circuit on the relay at the exchange, 
utilising the ordinary line relay coil for this purpose. 

The latter I preferred to. use for my divided board system, as it 
simplified the apparatus at the sub-station. 

In this system non-polarised relays are used, energised from a 
central battery when any one of the simple switches at the sub- 
station instrument is depressed. The caller can thus select any one 
of two or three groups of multiple switchboards required. 

A greater {number of combinations could, no doubt, be obtained 
by step-by-step movements, but at the expense of simplicity. 
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In a two-division exchange having two groups of multiple switch- 
boards, two simple single make-and-break relays are necessary at 
the central, and two earthing or grounding switches at the sub- 
station. 

In a three-division exchange two double (or one triple and one 
double) make-and-break relays are used in connection with the 
two wires of the metallic circuit, and in connection with them are 
— calling lamps, one on each of three groups of multiple switch- 

8. 

ff Any of the well-known forms of instruments may be used in 
conjunction with these systems, it being only necessary to fit in 
combination therewith a simple two or three-way switch as required, 
one porition earthing the a line, another earthing the B line, and 
the third earthing the a and 8 lines simultaneously (the latter in 
the three-division only). The switch-lever or plunger is put 
momentarily in one of these positions to give a permanent signal to 
the attendant at the corresponding switchboard. 

With a two-division system, two switchboards, a?, 5? of 
suitable size are provided, and one-half the total capacity 
is multipled on one line of boards and half on the other. 
Each subscriber’s instrument has two push-buttons, a!, 51, one for 
earthing the a and the other for earthing the B line. 

Each line, after passing through the usual test-board or main 
distributing frame, is connected to a special double intermediate 
distributing frame. To a central set of soldering tabs the two test- 
board. wires are connected, and from the same set a triple wire 
per circuit is carried to the multiple jacks of one line of boards. 
From a parallel strip of tabs on one side of the central line tabs, a 
quadruple wire per circuit is carried to the answering jack and 
calling lamp, on the same line of boards and from a parallel line of 
tabs on the other side of the central line tabs, another quadruple 
wire per circuit is carried to an answering jack and calling lamp on 
the second line of board. A quad-cross-connecting wire connects 
the central line tabs and the tabs on both sides. All wires from 
the intermediate frames are made up in cables, but the wires 
between tahs are made in loose quads to allow of ready alteration 
with the object of changing the local position of any subscriber so 
as to equalise the work per operator, as in this arrangement it is 
necessary to allow distribution on each line of boards. Each quad 
is made up of the two line wires, the test wire and a lamp wire. 
The test wire also has a connection through the cut-off relay coil to 
earth. Each line wire has a connection through a tongue and 
contact of the cut-off relay, and its line relay coil to battery and 
earth. Each tongue of the cut-off relay has also a connection to 
the tongue of the line relay associated with it, the under-contact 
of each line relay being connected to earth. 

The answering jacks and calling lamps are arranged in the usual 
way, with pilot relay and lamp, night-bell,’&c. The calling lamp 
has also a connection to the line side of the relay coil, so that it is 
in parallel with that coil. 

When a subscriber depresses key a! there is a circuit from the 
eaithed central battery through line coil of relay (with lamp in 
parallel) associated with that line, through one contgct and tongue 
of cut-off relay, through the a wire to earth at key al. The line 
relay is therefore energised and the lamp glows. There is then a 
local circuit from the earthed central battery through line coil and 
lamp, in parallel, through contact and tongue of cut-off relay, 
through tongue and contact of line relay to earth, and the lamp, 
therefore, continues to glow after the key a! is released until the 
operator answers. This is done by inserting a plug of a connection 
set into the answering jack. Another local circuit is then estab- 
lished from earthed central battery through the shunted Jamp on 
the third coniuctor of the cord to sleeve of plug, bush of jack, over 
test wire, through cut-off reley coil to earth. The cut-off relay is, 
therefore, energised and the line relay circuit broken by the tongue 
leaving the outer contact, so that the calling. lamp ceases to glow. 
The subscriber may then be connected with any other on that 
multiple. Should the s! key be depressed, the other line relay and 
lamp will be energised, the retaining circuit be broken by the 
cut-off relay being energised by a connecting set used by an 
> aca at the second line of boards, and a connection completed 

ereon. 

Each operator may have $00 answering jacks and calling lamps 
under her control, but will only attend to half the total number of 
calls from each subscriber. : 

As there are fewer junction lines between exchanges on the 
divided system, the outgoing junction work will be less and each 
— operator will therefore be iable to attend to a greater number 
of lines. : 

Presumably oa the junction system about 50 per cent. of the calls 
would be for the second exchange, and as a junction call takes twice 
as long to complete as a local one, if most of the work is made local, 
as on the divided system, the operator will be able- to attend to 
approximately 50 per cent. more lines, so that instead of 662/3 sub- 
scribers’ sections being necessary on the junction system at 100 lines 
2c spree, only 41/3 sections would be necessary on the divided 
system. eee 

There will also be a very considerable saving in floor space, and 
consequently rent or value of premises, as the length of the 
upnecessary junction and subscribers’ sections would be about 270 
lineal feet, made up of 20 junction sections and 22 subscribers’ 
sections, each about 6 ft. 6 in. long. 

If three: 10,000-line exchanges were opened on the junction 
system then possibly treble the number of junction lines, multiple 
junction sections, and operators would be necessary, as 1,500 lines 
are required between a and 8, 1,500 between B and o, and 1,500 
between a and o, and the subscribers’ (or local) operators can each 
~ attend toa still smaller number of calls, becauee a still greater pro- 
portion of their work is over junction lines, and each local operator 
wo uld then be able to attend to a smaller number of lines, say 90 
instead of 100. The number 'of switchboards and number of 


ee 


operators would therefore be increased, while there would be no 
increase on the three-division system. - 

With a three-division system, at the central exchange threg 
independent multiple switchboards are fitted, one-third of the total 
number of lines being multiplied on each. Each subscriber's ling 
is multipled on. one of the three, but has an answering jack and 
calling lamp (or other indicator) on each. An operator may there. 
fore have 450 calling lamps and answering jacks to attend to—159 
in connection with the lines multipled on that group of switch. 
boards and 150 each in connection with the other two groups, so that 
the subscribers can call and be connected to the other lines that 
are multipled thereon. 

At the sub-station three push-buttons are fitted, and, according to 
the number required, the subscriber presses the a’, B', or c! key, 
When the a! or 8! key is depressed the a or B calling lamp glows, ag 
described for the two-division arrangement, and when the c! key is 
depressed both lines are earthed and both line relays are energised, 
the circuit of the a and B line lamps is cut and the lamp associated 
with the third, oro, group of boards glows. When an answering 
plug is inserted the cut-off relay is energised and the local retaining 
circuits are broken and the c lamp ceases to glow. 

This arrangement may be used in conjunction with the ring. 
through system, in which one subscriber rings the bell of the 
subscriber wanted or the operator may do the ringing. In the 
former case a generator is supplied with each instrument, in the 
latter case this is not necessary. 

In the ring-through system with relay and lamp which was 
designed to replace the now practically obsolete call-wire system I 
preferably use acord circuit without listening key. 

This combination, it is believed, will form the simplest manually 
operated switchboara known. The operating is as follows :— 

(a) When the lamp glows the operator inserts the answering plug, 

(6) Tests the line wanted, and if free inserts the plug into the 
jack of the line wanted. 

(c) When the clearing lamp glows she withdraws the plugs. 

Such a system, up to the present, has only been proposed with 


central battery signalling, a primary battery at the subscriber’s being | 


used for speaking. : 

The divided board system will work also most efficiently with the 
Western Electric Co.’s common battery cord circuit when automatic, 
clearing on two lamps and speaking from the central battery are 
obtained. 

With the circuits of the Kellogg Switchboard and Supply Co, it 
will also work excellently ; in fact, this company have specially laid 
themselves out for building Jarge exchanges on this system. Theit 
circuits have only two wires in the multiple and two-way plugs, and 
they have, therefore, been able to reduce the size of their standard 
spring jacks to three-tenths of an inch face measurement instead of 
the § in. as is usual, and I believe they are now manufacturing 
switchboards of 20,000 capacity per division. 

I would propose forming one huge central exchange of from 
80,000 to 60,000 lines in the heart of each great city, this exchange 
serving an area of about 14 square miles; this, of course, would vary 
with the density of the population, and the prospective numberof 
renters. With an underground system, and cables containing from 
250 to 300 pairs each, such an arrangement. is perfectly feasible. 
Four main conduits should radiate from the central building, each 
containing from 50 to 80 ducts, these branching out, as required, up 
toa distance of from 2 to 24 miles from the exchange. Outside 
this area, eay at 34 miles’ distance from the central, subsidiary 
exchanges should be formed. When these exchanges are/of cop- 
siderable size they would have direct junction lines to the central, 
and incoming junction sections on each of the three multiples of 
the central exchange ; where, however, the junction lines were few’ 
the operator would call the multiple required at the central by 
pressing the corresponding key in the same way as a subscriber. 

The outgoing junctions for these subsidiary exchanges would only 
be multipled over one groupiof boards at the central, say the © group, 
so that subscribers would call, say, numbers 1 to 16,000 by depres 
ing the a key, 16,001 to 32,000 by depressing the 5 key, and 32,001 
to 45,000 and all subsidiary exchanges by depressing the © key. 
These numbers of lines can perfectly well be placed within the 
reach of the operators by using for the a and B multiples 6 ft. 3 im. 
frames having nine panels of strips of 20 spring jacks measurig 
8} in. by § in.; 18 blocks of 100 jacks give a height of about 2f 
9# in. The answering jacks and calling lamps and number pegs, if 
strips of 20, with space sufficient for 533 lines per operator ( 
being about equal to 177 lines onasimple multiple, as each operator 
only attends to one-third of the total number of subscribers’ calls 
on.a three-division system) would occupy a height of about 11} im, 
so that the height of the upper row of spring jacks above the key- 
board would be about 3 ft. 9 in. : 

The C line of boards could either be made to accommodates 
slightly smaller number of subscribers’ lines, so as to leave room for 
the ontgoing junctions, or the section could be stili further it 

in le 


ngth, Veg 
For a 45,000-line three-division exchange, reckoning that endl 
operator can attend to an average of 150 lines per multiple 
or a total of 450 lines, the a and 8 groups woul each consist 
107 multiple sections; while reckoning that each operator at the 
© group could attend to 100 lines only owing to the amount 9 
junction work, 130 sections would be necessary. es 
Each group of switchboards (and possibly also separate inter 
mediate and main distributing frames) should preferably be in# 
separate fire-proof room in practically separate buildings, so that ia 
case of fire the fire-proof doors between could be closed end 
confine the breakdown to one group. a 
The premises should, th , consist of one central building 
with flanking wings. In the basement of the central building 
main distributing frame should be fitted, arrdnged radially in 
sections of 112,000 or 15,000 in the shape-of a Greek cross, the 
Bw a hy ; j ¥ | oe 
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conduits opening out at the ends. On the ground floor should be 
similarly arranged the intermediate distributing board and relay 
yackr, the former having two or three distributing fields, as it may 
be necessary for equalising purposes to cross-connect the lines on 
one group of boards and not on the other. In the central building 
might be the C switch room, the A and B switch rooms being in 
the right and left wings respectively. Preferably the groups or 
divisions of the exchange should grow uniformly, as will be made 
clear by the following example. If it is desired to convert a 
9,000-line ordinary exchange into a two-division exchange, and it is 
necessary to begin the second group with a capacity of 2,000 liner, 
then whilst it is only necessary to provide 2,000 extensions of 
answering jacks and lamps on the 9,000-line frame, for which there 
is plenty of room, the 9,000 lines require lamps and jack extensions 
on the sections built for 2,000, and each operator would have an 
abnormal number of lamps and jacks from the first line in front 
of her, and these would require to be redistributed when further 
extensions were made. 

T think it must be granted, from what I have said that, from an 
operating point of view a great boon would be obtained by the 
introduction of the divided multiple board system. Also that the 
made-up or speaking circuits would be much simpler. 

As far as I can see the principal objection that can be urged 
against it is that the system depends for its efficient working upon 
the co-operation of the subscribers, We have been told that ‘men 
ate mostly fools.” Must this be taken literally? I think, at any 
yate, not sufficiently fools to spoil a divided system by wilfully or 
carelessly calling on the wrong group or division of the exchange. 


Discussion. 


The discussion was opened by Mr. H. L. Wuzs, of New York, who 
expressed the opinion that Mr. Aitken was working in the wrong 
direction, as he would increase the average length of the subscribers’ 
lines, and as a rule these lines cost by far the greater proportion of 
the whole plant. The line plant would probably equal 60 per cent, 
of the cost of the system. In the case of large cities, with under- 

und lines, he considered that the additional cost would bar out 

e multiple system altogether. He had found thatin all systems 
where the subscriber had much mechanism to work, trouble ensued. 
In the hurry of business, incidents such as pressing the wrong 
button often led to considerable friction between the subscriber and 

tor. In one of the large world’s capital exchanges shown, 
there would be at least a million calls per day, a large proportion 
beiog from inexpert subscribers, and he was afraid that complications 
would give trouble all round. The public is a factor which cannot 
be ignored in designing a telephone system. Their experience in 
New York with a common battery system, was that the actual time 
taken for a local call was 23 seconds, and for a junction call 
80 seconds, the junction call only taking one third longer, which he 
considered displaced a good deal of the argument in favour of 
divided multiple switchboards, In New York, the question of 
handling a large number of subscribers was solved by establishing 
private branch exchanger. Subscribers having many instruments on 
their premises, had frequently blocked themselves during busy 
hours at the exchange, so a system was evolved, whereby subscribers 
had their own board and operator, with several connecting lines to 
the nearest exchange, and lines to the instruments in the different 
departments of the subscribers’ premises. In New York there are 
out of a total of 100,000 frained operators, 30,000 employed at 
private exchanges. 

Mr. Franx Gixt, engineer-in-chief National Telephone Co., con- 
sidered the most important factor in a telephone switchboard to be 
time. Commenting on the different time factors in the cases of 
through and junction lines, it was a question whether you should 
éxtend your copper, in the one ratio or the other. There would be 
about 1,000 tons of copper, difference between the arrangements 
thown in figs, 1 and 9. The distribution would also.be much more 
difficult, The length of subscribers’ lines was a cerious item in any 
telephone system. 

To the course of further discussion, the circumstances leading up 
to the proposal for divided multiple boards were explained, a 
principal reasor being, that in large exchanges, the panel area be- 
comes too large for one operator to work. 

In a divided board system, the number of boards must be limited 
to four on account of not being able to make selective signals in more 
than four ways, so that in time each multiple board might grow 
mwieldly. As a remedy for this a duplex multiple board system 
was mentioned, particulars of which will be communicated to 
the Institution. 

Mr, J. E. Kincssury, remarked on the dearth of telephone papers. 
He thought there was a danger of the paper being taken too 
seriously, The system was not in operation, and would be 
€xperimental, but further developments might necessitate such an 
atrangement. The speaker recalled a selective system of telephone 
signalling in the early days at Manchester, due to a Mr. Poole, 

being one line on the battery and two poles, one for each 
- A magneto might be similarly used with alternating or 
Commutated — direct current for thé buttons. There was very 
little reason why a four relay board should not be utilised from a 
common battery. He .thougkt the telephone engineer was apt to 
Tegard the subscribers as being all senior wranglers, and that the 
Complications of the system were against it. All we can say is, that 
multiple board has room for expansion, 

Mr. Joan Gavay, chief engineer G.P.O., congratulated the author 
om his paper—sny suggestion for improving the telephone system 
Was welcome. A few years ago a board for 6,000 subscribers was 
to meet any requirements; now we had boards for 15,000 
in use and others designed for 20,000. The boards 


referred to in America were not automatic signalling and had little 
in common with those proposed by Mr. Aitken. There was no com- 
parison between the old type of ring-up and ring-off instrument 
aud the present automatic system, which he thought, owing to the 
increased speed of working, would double the capacity of the board 
when generally utilised. 

Mr. AITKEN briefly replied. If the cost of the outside work were 
five times the inside work, he thought that on the whole multiple 
divided boards would be economical, and discounted the suggestions 
that the public would push a wrong button in the case of selective 
signalling. aa 
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THE ART OF PERSUASION. 


To those who have experienced the advantages derived from the 
use of electricity; whether in the home, the factory, the street or 
public building, it is often a matter of astonishment that anyoze 
who can procure it, hesitates for a moment to do so; and yet, after 
its practical introduction for 20 years, the proportion of users con- 
stitutes a very small percentage of the community. 

One of the strong arguments against municipal trading in elec- 
tricity is the fact that a mere fraction of the public avail themselves 
of it, and as it is not in universal demand, like water, it is unfair to 
speculate for the convenience of the few with rates which are paid 
by every householder, 

That the demand grows is, of course, unquestionable ; but the sur- 
prising fect is that it progresses so slowly. We take, for example, 
a city like Bristol, and we tind from the last report of the electricity 
department that the total number of consumers at the close of the 
year ending March 25th last was 2,097. -The population, according 
to the last census, was 328,842, and taking the ordinary estimate 
of five persons to each dwelling, the number of householders would 
be about 65,768, the users of electricity being, therefcre, only 3°)8 
per cent. The supply commenced on August 20th, 1893, so that 
after nearly 10 years only this small fraction of the population has 
adopted the improved method of obtaining light and power. 

Although, perhaps, more enterprise has been shown by private 
companies in pushing the business than by municipalities, who have 
not the same personal interest vor facilities as the ordinary trader, 
yet even their experience proves how difficult it is to overcome the 
natural inertia of force of habit and to bring about changes which 
are obviously advantageous. 

Of course, where heavy expenditure is neceseary in making the 
change from one system to another, involving the scrapping of boilers, 
engines, and on railways the locomotives, the fiaal. plunge is delayed, 
although the ultimate savings and convenience are recognised, and 
so it is in the smaller matter of rearranging the lighting of a private 
dwelling; the cost of the alterations necessary causes many people 
to hesitate. 

To meet this difficulty, the electric supply companies adopted 
what was called a free wiring system, a misnomer, because a charge 
was made in the shape of an extra ld per unit for the energy con- 
sumed, which constituted a substantial interest on the outlay ; but 
this system is now being supplemented by another, which promises 
to overcome much of the difficulty hitherto experienced in inducing 
householders to adopt electric lighting, and where it has been in- 
troduced rapid progress is being made. 

A document before us, issued by one of the large supply com- 
panies in several towns, is called a contract form for /ree 6-light 
installations, and it takes the form of au application for the com- 
plete installation of six 16-c.P. lamps inclusive of the necessary 
wires, fittings, shades, &c., all free of cost. 

The contract stipulates for the positions of the lights as follows:— 

Hall.—Near door, one pendant from ceiling, with one fancy shade 
and one switch. 

Pack Hall.—One pendant from ceiling, with one fancy shade, and 
one switch. 

Foom Adjoining.—One pendant from (ceiling, with one fancy 
shade, and one switch. 

Front Room.—One pendant from ceiling in centre, with three 
lampe, three shades and two switches. 

No extra charge is made for the current, and any defect arising 
from faulty materials or workmanship supplied is made good for a 
period of 12 months. 

Under this system the householders have an opportunity of gain- 
ing the personal experience of the advantages of electric lighting, 
which comes directly home to them, and which has a stronger in- 
fluence than most other examples of “The Art of Persuasion.” 

It will be seen that in stipulating for. the position of the lamps 
constituting the free installation, care is taken to place them where 
they will be used, and the best test made of the new system, and 
with the experience gaine 1 the householder car, at his own cost 
and convenience, extend the lighting to the rest of the house, the 
original installation remaining the property of the supplier until 

otherwise agreed. 

This method of pushing the. business will doubtless succeed in the 
large number of private hr uses, where the tenants are not the 
owner, but are holding under leases; it w ll not, however, meet the 
case of small cottage y, which constitutes so important a 
factor in most towns. To supply these, it is necestary to adopt the 
coin-in-slot meter, or, in the case of long rows of artisans’ and 
labourers’ dwellings, to make a fixed charge per week, putting in 
the installation free, and connecting them all up from one point on- 
the mains at the end of the street, for example, and saving the cost 
of a cable running along it, by carrying the wires through the walls 

from house to house. 
Tn many gases whole streets of this class of property belong to 
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the same owner, and by arrangement with hima meter, placed in 
one spot, could be used for all the houses, and the landlord include 
in the weekly rent the lighting by electricity. 

“The Art of Persuasion” takes many forme, and all have their 
uses. The testimony of those who have tried and approved the 
system is most valuable. to those who are influenced by the doctrine 
of experto crede; the cnnstant advertisement of the  worde, 
“‘Scribbler’s pens are the best,” induces tales, but of all methods 
there is nothing like the personal experience which Sam Slick 
found so successful in the sale of his clocks, and hence the success 
which appears to be assured by the “ free 6-light installations.” 





















































































NEW PATENTS APPLIED FOR, 1903. 


Compiled e lant this journal by W. P. Txompson & Co., Electrical Patent 
’ - Agents, ho Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


10,032, “Improved conduits or casings for the electrical wiring of buildings 
and other places.” W. Sumner and H. H. Faxraut. May 4th. 

10,071. “Improvements in tuati: ism for secondary electric 
clocks and Ta kee ee elecutealiydepelied apparatus.” P.M. Justice. 
(J. 8. Morse, U.S.) May 4th 

10,096. “ ae me in iis ignition apparatus for gas and like 
engines.” vyon, May 4 

10,100. “An etre’ sistant heat-operated electric circuit closer.” 
T. BanneTt and J. Dance. May 4th. (Comp.ete.) 

10,190. **Commutator contact protector for use on commutator of elec- 
trically ignited mternal combustion e: gines,’’ J. McCiymont. May 5th. 

10,191. ‘Improvements in electric furnaces.” J. M. Canrene. Mey 5th. 
(Complete.) 

10,207. ‘‘Improvements in electric swit hes.” HE. N. Bray, F. R. Mank#am, 
F. E. Reiss & Bray, Marguam & Reiss, Ltp. May 5th. 

* 30,213. ‘Improvements in or relating to autcmaiic electrical switches.” 
J. Booker and W. Sanpers, May 5th 

10,240. ‘* Magnetic engine.” G.H. Jones. May 5th. 

10,236.. “Improvements relating to telephone systems.” H. H. Lane. 
(A. K. Andriano, U.S.) May 5th. 

10,245. “Imp-:ovements in the prodncticn of oscillatory electric discharges 
and cuirents and in apparatus therefor.” R.Kmennepy. May 6ih. 

10,251. ‘Improved spparatus for purifying air and generating ozone by 
electricity.” C. Woxes and F.H.Srrezr. May 6th. 

10,252. ‘‘ Electric lighting device.’ C. Browy, W. L. Marrian and G. M. 
Grpss. . May 6th. 

10,954. “‘Improvements in electric switch fuses or combined switch and 
fuse.” J. H. Warp, M. H. Gotpstone and H. 8. Nowrtit. May 6th. 

10,286. ‘‘Tmprovements in and relating to fuse boxe; for electrical supply 
maics.’ G. W.GoLtprinc. May 6th. 

10,289. ‘“ Improvements in telescopes.” L.Gapaup. May 6th. 

10,296. “Improved means applicable to metal-sheathed el: ctric cables for 
counteracting the effects of induction.” G.G.M. Harpincuam. (Felten and 
Guille aume Cariswerk Actien-Gesellschaft, Germany.) May 6th. 

10,298. “Improvements in secondary or storage batteries.’”” H. H. Laks. 
(R. Darling and L. Cbhropik, United States.) May 6th. (Complete.) 

10,842.. “Improvements in electrical switches.” B. THowas and BE. THomas. 
May 7h. 

10,851. ‘‘Improvements in electrical equipment for electrically-propelled 
vehicles to oyerate the points of the conductors and the rail points auto- 
matically from the vehiele;” H.P.Tatrersaty. May 7th. 

10,860.. 4‘ Improvements in code telegraphy.” A.A.Govan. May 7th. 

10,381. “ Overhead line and travelling contacts (trolley) for electric traction 
of any kind.” E.Bavco. (Date applied for under Patents Act, 1901, July ard, 
_ 1902, being date of application in Itaiy.) May 7th. (Comp'‘ete.) 

10,895. ‘‘ Improvements in electrical incandescent lampholders.” EvereD 
AND Co., Ltp., and 8. Everep. May 7th. 

10,429. ‘* An improvement in apparatus for mea: uring electrical resistance.’ 
A. G. Broxam. (A. Schoeller,Germany.) May 7th. (Complete.) 

10,444. “ Improvements in oy relating to switch boxes for electric lighting 
_Furposes.” A. H. LEA. -May 8t 

10,458. er cata gt in se relating to electiicity meters.” G.G. Scur- 
FIELD. May 8t 

10,498. Nodal method of preventing the oxidising of the carbon elec- 
- trodes of: electric stack furnaces, and for subjecting the materials under treat- 
ment to a strongly aspiratory or suction influence.””’ B.H.Tawarre, May Sth. 

10,604. ‘‘Improved electric switches for railway- point .and. signal mecha- 
nism.” W.R Sykes. May &h. 

10,518. ‘*Improvements in and relating to cut-outs or circuit-breakers for 
overhead electiic wires.”’ J. 8. Wirners. (J. Massier, France.) May 8th. 
(Complete.) 

10,519...‘‘Improvements in and relating to cut-outs or circuit-breakers for 
overhead electric wires.’’"’ J.8. Withers. (J. Ma:sier, France.) May 8th. 
-(«Complete.) 

‘10,541. “Improvements in processes and apparatus for making battery 
.plates.” J. Bisur. May 8th. -(Complete.) 

- 10,546. ‘Improvements in contact boxes for surface contact electric railway 
systems.” W.M. Brown and BE. P. Wetmore. May 8th. (Complete.) 

10,584. ‘“ gumoxeneets in and connected with electric /ight switches 
Ft pe rd by the opening of doors, windows, and such like.’”” H. OpPENHEIMER. 
(Actiengesellschaft Mix & Genest, Germany. ) May 9th. 

10,595. “Improvements in fuse and switch gear for electric circuits.” 
G. K. B. Ecpumstongs. May 9th 

10,605. “An improvement in gaivhnie batteries.” H. Bivxo. May 9th. 

_ _ 10,621. “‘ Improvements in switches for electric circuits.” C. E. Hunter and 
J. Purvis. May 9th. (Complete.) 





PUBLISHED SPECIFICATIONS, 1901. 












‘Copies of any of these Specifications may be obtained of Messrs. W. P. eee 
— Nae aay se Fis Holborn, W.C., and at Liverpool, price, post free, 94 
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“94 ,863. “An improved method of actuating the carhon-feeding mechanism 
Fs electric on y enke of the open and enclosed \ypes: ” C, E. Foster. Dated 









25,004. “* as aug in printing telegraphs.’’ J. Moore and C, R. Steljeg, 
Dated December Tth 

25,008.  Tenpeovetnente in electrical relays,” Siemens Bros. & Co, and 
A. Gordon. Dated December 7th. 

25,076. ‘‘ Improvements in insulators for high potential currents.” R, 
Gaertner. Dated December 9th. 

25,081. “An improved telephone receiver box.” M.Sensenschmidt. Dated 
December 9th. 

25,148. ‘Improvements in or connected with telephone transmitting instru. 
ments.”’ M. Sensenschmidt. Dated December 10th. 

25,146. “Improvements in switcbing apparatus for electric lighting tele. 
phones and other purposes.” J.D. F.-Andrews. Dated December 10th 

25,171. “Improvements relating to electric telephone systems.” G, A, 
Cardwell. Dated December 10th. 

25,174. ** Improvements in electric apparatus for illuminating the mouth and 
throat.” F.W. Schumacher. Dated December 10th. 

25,175. ‘Improvements in electric signalling for rail and tramway.” J.B, 
Struble. Dated December 10th. 

25,182. ‘Improvements in electric furnaces and in the production of chemicals 
in said furnaces.” G. Brewer. (E. R. Taylor, Penn Yan, U.S.A.) Dated 
December 10th. 

25,208. ‘‘Improvements relating to electric welding apparatus.” H, Boss. 
hard. Dated December 10th. 

25,215. ‘‘Improvements in telephone receivers.” F.J.Orr. Dated Decem: 
ber 10th, . ‘ 

25,218. “Improvements in resistance coils.’ G. W. Johnson. (Electric 
Controller.and Supply Co., Cleveland, U.S.A.) Dated December 10:h. 

25,219. “Improvements in controlling devices for electric motors.” G. W, 
Johnson. (Electric. Controller and Supply Co., Cleveland, U.S.A.) Dated 
December 10:h. 

25,221. “Improvements in compounding alternate current generators and 
motors.’’ A. Heyland. Dated December 10th. 

25,227. ‘* Improvements in fittings for electric installations in buildings,” 
J. Meehan. (Date applied for under Sec. 103 of Patents, &c., Act, 1883, May 
10th.) Dated December 10th. 

25,265. ‘“*Improvements in electric arc lamps.” British Thomson-Houston 
Co. (W.C. Fish, Lynn, U.S.A.) Dated December llth. 

_ 25,266. ‘Improvements in electric arc lamps.” British Thomson-Houston 
Co. (E. Thomson, Swampscott, U 8.4.) Dated December 11th. 

25,318. ‘*Improvements in electricity meters.”” W.E.Evans. (Allgemeine 
Elektricitits-Gesellschaft, Berlin ) Dated December 12th. ; 

25,374. ‘* Improvements in electric clocks and timepieces.” R.M. Lowne, 
Dated December 12th. 

25,388. ‘‘ Improvements in el: ctric fuses.’’ British Thomson-Houston Co. 
(P. Farnsworth, Schenectady, U.S..\.) Dated December 12th. 

25,391. ‘Improvements in braki..g systems for electric relays.” Britith 
Thoinson- -Houston Co, (F. E. Case, ‘Schenectady, U.S.A.) Dated December 

th. 

25,390. ‘Improvements in electric rheostats.”’ British Thomson- Houston 
Co. (F. Mackintosh, Schenectady, U.S.A.) Dated December 12th 

25,896. ‘‘Improvements in machinery or apparatus for seutorasion telé- 
graphic tape for use in the automatic transmission of telegraphic messages.” 
F. G. Creed. Dated December 12th. 

25,403. ‘‘ Improved electric energy meter.’”’ W.P. Thompson, (LL. Decombe, 
Paris.) Dated December J2th. e 

25,121. “Improvements in automatic fire-alarm transmission.” G. B, 
Bowell. Dated December 12th. 

25,426. ‘‘ Improvements in and relating to tne controlling of electric circuits.” 
8. Z. de Ferranti, Dated December 12th. 

25,427. ‘Supports for trolley and truck wires for suspended cable roads.” 
H. M. Harding. Dated December 12th. 

25,488. ‘Speed regulating devices for overhead electiic carriers.’’ H., M. 
Harding. Dated December 12th. 

25,496. ‘Improvements in telautographs.” I. Ritchie. Dated December 13th, 

25,560. “Improvements in or relating to automatic controllers for electric 
motors.” A.J. Boult. (W. J. Richards, Milwaukee, U.S.A.) Dated Decem- 
ber 14th. 

25,618. ‘*Improvements in and relating to electrical measuring instruments.” 
F. W. Schneider and A. €ollin-Strauss. Dated December 14th. 

25,614. ‘*Improvements relating to thermostatic indicators.’ O. Rennert. 
Dated December 14th. : 

25,124. ‘A spiral sheave or trolley for use in electric overhead tramcars and 
the like.” J. Hunt. Dated December 17th. 

' 25,810. ‘‘Improvements in the manufacture of incandescence bodies for 
electric glow lamps.” A. Just. Dated December 17th. 

25,833. ‘Improvements in the method of supporting and joining the power 
wire for electric tramways or railways.’’ F.Hewer. Dated December 18th. 

2° 885. ig nthe in or relating to switches for electric current 
circuits.”’ Moy, P. H. Bastie and E. F. Moy, Ltd. Dated December 18th. 

25,901. ‘‘ Improvements in section insulators for the overhead construction 
of electric traniways or railways.’’ W. H. Loggey and F. Hewer. Dated 
December 19th. 

25,941. ,“‘ Improvements in tripping electiic circuit breakers cr cut- outs,” 
Britisix Thomson-Houston Co. (J. D. Hilliard, Schenectady, U.S.A.) Dated 
December 19th. 

25,947. “Improvements in surface contact electric railways.’”’ British 
Thomson-Houston Co... (W. B. Potter, Schenectady, U.S.A.) Dated December 
19th. 

25,948. ‘* Improvements in electric railway systems on a sectional conductor 
system.’ British Thomson-Houston Co. (W. B. Potter, Schenectady, U.S.A.) 
Dated December 19th. 

25,944. ‘“ Improvements in collectors and guards for third-rail conductors on 
electric railways.’ British Thomson-Houston Co, (8. B. Stewart, Schenectady, 
U.8.4) Dated December 19.h. 

95,945. ‘Improvements in protective railways with protected road contacts.” 
British Thomson-Houstoa Co. (A. F, Batchelder, Schenectady, U.S.A.) Dated 
December 19th. 

25,916. “‘ Improvements in brush.holders for dynamo-electric machines” 
British Thomson-Houston Co. (W. E. Baker, U.S.A.) Dated December ltt. 

26,003. ‘* Im:«rovements in insulators for overhead equipment for electrical 
traction and other purposes.” E. Y. Walsh and J. Leigh. Dated December 
20th. 


26 098. “Improvements in apparatus for controlling electric motors.” J+ H. 
Hindle. Dated December 2lst, 

26,131. ‘Improvements in electric insulators for high potential lines.” 
British Thomson-Houston Co. (9, E. Barry, Schenectady, U.S.A) Dated 
December 21st. 

26,182. ‘*Improvements in electric circuit breakers.’’? British Thomson- 
Hous:on Co. (BE. M. Hewlett and C. C. Badeau, both of Schenectady, U.S.A.) 
Dated December 2tst. 

26 135. ‘Improvements in means for starting alternating current dynamo 
eleciric machines.’ British Thomson-Houston Co, (J. E. Woodbridge, 
Schenectady, U.S.A.) Dated December 2ist. 

26,136. ‘Improvements in ground detectors for electric circuits.” British 
Tpcmeonboaaten Co. (C. C, Badeau, Schenectady, U.S.A.) Dated December 

st. 

26,187. “Improvements in electric railways on a sectional conductor bleok 
system and in signals therefor.’ British Thomson-Houston-Co. (W. B. Potter, 
Schnectady, U.S.A.) Dated December 21st, 

26,138. “Improvements in electric railways on a sectional conductor ble ) 
system. ” British Thomson-Houston Co. (W. B. Potter, Schenectady, U, 
Dated December 21st. 
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